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STREAMFLOW IN THE NEW YORK PART OF THE SUSQUEHANNA RIVER BASIN 


By 


Henry F. H. Ku, 
Allan D. Randall, 
and 
Robert D. MacNish 


ABSTRACT 


The Susquehanna River basin occupies about 6,500 square miles (17,000 
square kilometers) in south-central New York. Continuous records of stream- 
flow at 60 gaging stations are summarized by tables of flow duration and 
low-flow frequency for the 1931-60 standard period and (or) for periods 
of record through 1959 and 1967. Similar statistics are developed by 
correlation for 110 partial-record stations. Record low flows for one or 
more periods were set at 26 of 37 10ng-term gaging stations during the 
drought of the 1960'5, and the cumulative runoff deficiency equaled I! 
years of normal runoff. 


Sand and gravel, abundant alo
g most major valleys, temporarily 
store enough water to reduce the variability of flow and to sustain low 
flows. Equations based on mean runoff and percentage area of sand and 
gravel may be used to estimate low flows. Streams lose water wherever 
they leave their own valleys and c oss the sand-and-gravel fill of a 
larger valley. Losses commonly ex 
ed 0.5 cubic foot per second in 1,000 
feet (14 liters per second in 300 eters). 


Maps of annual precipitation 
several inches greater in the east 
part, but evapotranspiration is 51 
for within-year and carryover stor 
deficiency are presented for gaged 
sites from low-flow and mean-runof 
quency at gaging stations are summ 
within which floods on major strea 
size. 


nd runoff show that precipitation is 
rn part of the basin than in the western 
ghtly greater in the west. Requirements 
ge with 2- to 10-percent risks of 
sites and may be estimated for ungaged 
parameters. F
ood magnitude and fre- 
rized, and three regions are defined 
5 have a consistent relation to basin 


The principal factor influenc ng chemical quality of streamflow is 
limestone content of glacial drift which is much greater in many major 
valleys than in nearby uplands and which decreases southward. Quality 
of precipitation seems uniform basin-wide, but the higher ratio of 
evapotranspiration to precipitatio in the western part enriches the 
dissolved-solids concentration of unoff. Manis activities probably add 
considerable chloride locally, esp cially in the western part of the basin. 
On the upland hillsides, which cov r most of the basin, storm runoff and 
shallow ground-water discharge hav similar chemical quality. 


Monthly mean temperatures as igh as 77 0 Fahrenheit (25 0 Celsius) are 
1 ikely in large rivers at low alti udes in the southern part of the basin, 
especially in reaches bordered by ittle surficial sand and gravel. 



INTRODUCTION 


The Susquehanna River basin occupies about 6,500 square miles (17,000 
square kilometers) in south-central New York (fig. 1). Average annual 
precipitation on the basin amounts to approximately 3.8 cubic miles (16 
cubic kilometers) of water. Of this amount, approximately 2.1 cubic miles 
(8.8 cubic kilometers) flows out of New York in the Susquehanna River and 
its tributary the Chemung River, which join in Pennsylvania a few miles 
south of the State' line. Virtually all the remaining 1.7 cubic miles 
(7.1 cubic kilometers) of water either is used by plants, animals, and 
people in the basin or is evaporated from the land surface and from lakes 
and streams. An insignificant amount of water seeps out of the basin 
below the earth's surface. The water that leaves the basin annually as 
streamflow is the primary concern of this report. 


The Susquehanna River basin in New York has been experiencing an in- 
crease in population, an expansion of industry, and changes in agricultural 
technology. All these changes have been accompanied by a steady increase 
in the demand for water. Fortunately, this basin is blessed with ample 
water resources. The 2.1 cubic miles (8.8 cubic kilometers) of water 
flowing through and out of the basin in an average year could probably 
supply the needs of 28 million people (more than 40 times the 1970 pop- 
ulation of the basin), assuming that all waste water were given advanced 
waste treatment and were recycled wherever possible and that consumptive 
use were 10 percent per usage cycle (MacNish and others, 1969). 


The major water problem in the Susquehanna River basin is the dis- 
tribution of water in time and space. Droughts cause water shortages in 
areas where adequate water supplies have not been developed, and floods 
cause costly property damage that suggests a need for more adequate 
flood-control projects or better flood-plain management. Large water sup- 
plies are not readily obtained in upland areas distant from large streams 
and productive aquifers. 


Studies of Water Resources 


To meet increased demands for water and to minimize flood damage, 
accurate hydrologic information is needed throughout New York. Therefore, 
the U.S. Geological Survey has studied the water resources of several 
large drainage basins in the State. The studies were undertaken in co- 
operation with the New York State Water Resources Commission and, more 
recently, with the New York State Department of Environmental Conservation. 
The fundamental objective of these studies has been to provide a basis for 
predicting quantity and quality of water available at various times at any 
point in each basin, with emphasis on areas of greatest need or potential 
for water-resources development. Such studies aid State and regional 
planners, town officials, water-utility personnel, consulting hydrologists, 
sanitary engineers, and others concerned with development and management 
of water resources. Reports by Weist and Giese (1970), Kantrowitz (1970), 
Gilbert and Kammerer (1969, 1971), and Shampine (1973) describe basins or 
regions bordering the Susquehanna River basin to the north and west. 
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The first product of the study of water resources in the Susquehanna 
River basin in New York was an appraisal of flow duration and low-flow 
frequency of streams through 1960 (Hunt, 1967). Streamflow statistics in 
the present report are based on data through 1967 and thus incorporate 
the effect of the severe drought of the early 1960'5. In addition, the 
present report summarizes data for some 50 new short-term stations selected 
to permit a more reliable appraisal of low flow from small drainage basins 
of diverse geologic character. This report also includes storage and 
flood-frequency compilations for many stations and an analysis of the 
chemical quality of streamflow. Two reports on the ground-water resources 
of the basin (Hollyday, 1969; Randall, 1972) and a preliminary report 
on urban areas (MacNish and others, 1969) have been released and other 
reports are in preparation. 


Comprehensive plans for management of the water resources of the entire 
Susquehanna River basin in New York, Pennsylvania, and Maryland have been 
prepared from a coordinated evaluation of the basin by several Federal and 
State agencies. The plans and the technical basis for them are summarized 
in a multi-volume report by the Susquehanna River basin coordinating 
committee (1970). 
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FACTORS CONTROLLING STREAMFLOW 


Precipitation 


Basic Data Available 


During this investigation (1964-68), precipitation and other meteoro- 
logic data were gathered at 94 stations in New York in or near the Sus- 
quehanna River basin. A list of the stations, including their period of 
record and forms of data available, is included as table 1. Station type 
and distribution are shown in figure 2. Measurements at the 94 stations 
include amount of precipitation at 73 stations, temperature at 21, chemical 
quality at 21, evaporation at 1, and snow cover at 33. Stations discon- 
tinued before 1960 are not listed in figure 2 or table 1; not listed either 
are 23 stations where only snow cover is measured. All snow-cover records 
are published annually by the National Weather Service in a publ ication 
titled "Snow Cover Surveys". 


Mean Annual Precipitation 


Areal variations in precipitation are a major cause of variations in 
runoff and in water available from place to place within the Susquehanna 
River basin. Mean annual precipitation is shown in figure 3. This map 
was drawn to be as consistent as possible with mean annual precipitation 
at long-term National Weather Service stations in and near the basin and 
with long-term mean runoff calculated from gaging-station records (fig. 11). 
The lines representing precipitation and runoff (figs. 3 and 11) were drawn 
nearly parallel because the difference between them, which represents water 
returned to the atmosphere as evapotranspiration, should not vary more ab- 
ruptly than precipitation or runoff from one area to another. 


In a humid region such as New York, evapotranspiration generally re- 
mains constant or increases 51 ightly with increased precipitation (Johnston 
and Cross, 1949, p. 105-6). In the Susquehanna River basin, however, com- 
parison of available precipitation and runoff data suggests that ann
al 
evapotranspiration is about It inches (38 millimeters) greater west of 
Owego than in the eastern part of the basin, even though precipitation 
averages 6 inches (150 millimeters) less to the west. West of Owego in 
Tioga, Chemung, and eastern Steuben Counties, altitudes are lower, tempera- 
tures slightly higher (Mordoff, 1949), and cloud cover generally less than 
in the eastern part of the basin; and the percentage of annual precipitation 
during the growing season is 51 ightly greater west of Owego than in the 
eastern part of the basin (Oethier, 1966). Perhaps these factors result 
in more evapotranspiration despite less annual precipitation. More likely, 
available data do not exactly represent precipitation or runoff. Runoff 
values are integrated means for the basins gaged, and known sources of 
error, such as manmade diversions and natural spring seepage northward across 
the topographic divide, have been approximated; hence, the runoff data are 
probably more nearly representative of a particular area than are precipita- 
tion records at various individual points. Figures 3 and 11 were drawn to 
indicate an annual evapotranspiration of about 20t inches (520 mill imeters) 
in the western part of the basin and about 19k inches (490 millimeters) to 
the east, but true evapotranspiration may not vary significantly from 20 
inches (510 millimeters). 
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Table 1..-Met e or o I OG lc dat'
coll ec tlon stations In and near the Sus q uehanna River ba s in , New York 
EXPLANATION 


Index number: Used to Identify site on figure 2. 
Station o p erator: NWS, National Weather Service (fonnerly U.S. Weather Bureau) 
USGS, U.S. Geological Survey 
St a tion n
e: Name of nearest community 
Latitude , lon g itude ! altitude: Small changes In the locations of many NWS stations have been made over the 
years; t
e numbers li sted are judged most representative. Longitude and latitude are correct to the 
nearest minute. 


Period of record: S148-c, continuous since May 1948 
1890-c, continuous since 1890 


Preci p itation data available: 
Published data: C, Climatological data, New York, published by National 
ather Service 
H, Hourly precipitation data, New York, published by National Weather Service 
M, Chemical analyses of natural monthly composite s
p,es In Appendix C of this report. 


Original record: W, Weekly charts from weighing rainfall gage, In office files or records storage, 
U.S. Geological Survey, Albany, N.Y. 
Machine cards: Available from National Weather Service 


Index Station NWS 
no. o pe rator no. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
IS 
16 
17 
18 
19 


20 


21 
22 
23 
24 
25 
26 
'/.7 
28 
29 
30 
)1 
32 
'3 
34 
35 


Station 
n-.me 


NWS 
NWS 
NWS 
USGS 
NWS 
NWS 
USGS 
NWS 
NWS 
NWS 
NWS 
NWS 
NWg 
USGS 
USGS 
USGS 
NWS 
NWS 
NW$ 
NWS 
NWS 
NWS 
NWS 
NWS 
NWS 
NWS 


0023 Addison 
0085 Alfred 
0185 Angelica 
Blshopvl". 
0360 Bainbridge 
0448 Bath 
81 "ghamton 
0691 Binghamton 
0687 Binghamton APWB 
0816 Bradford 
1032 Burdette ,NE 
1168 Candor 
1173 Canlsteo 
Caroline 
Trumbull Corners 


Cedarville 
1413 Chemung 
1436 Cherry Valley 2NNE 
1466 China I 
1471 China 2 
1492 Clnclnnatu$ 


1593 Cobleskill 
1603 Cohoe ton SCS 
1752 Cooperstown 
1787 Corning 
1799 Cortland 


USGS 
NWS 
NWS 
USGS 
NWS 


Cuyler 
1974 Dan$vl1le 
1987 Davenport 
Decatur 
2036 DeIhl 
2079 DeRuyter 4N 
2351 East Homer I 
2356 East Homer 2 
2454 East SidneY 
2526 Edmeston 
2610 EIIIII ra 


NWS 
NWS 
NWS 
NWS 
NWS- 
NWS 


42 06 
42 IS 
42 18 
42 22 
42 18 
42 20 
42 04 
42 06 
42 14 
42 22 
42 25 
42 14 
42 16 
42 22 
42 22 
42 56 
42 00 
42 50 
42 10 
42 07 
42 32 
42 40 
42 28 
42 42 
42 08 
42 36 
42 43 
42 34 
42 28 
42 38 
42 16 
42 49 
42 42 
42 43 
42 20 
42 41 
42 05 


Lati- 
tude 
v I 


77 14 
77 47 
78 02 
77 48 
75 29 
77 20 
75 55 
75 55 
75 59 
77 06 
76 50 
76 20 
77 37 
76 17 
76 38 
76 07 
76 38 
74 45 
75 24 
75 24 
75 54 
74 30 
77 30 
74 55 
77 03 
76 11 
75 58 
77 42 
74 51 
74 44 
74 55 
75 53 
76 07 
76 07 
75 14 
75 IS 
76 48 


Long- Altitude 
! tu 
 e ( feet ) 


990 
1 ,760 
1 , 420 
I,S50 
1,015 
1, 10 5 
I ,240 
858 
1,601 
1,100 


I ,030 
900 
1,130 
1,275 
1,550 
1,265 
830 
1,360 
1,460 
1,120 
1,046 
960 
1,460 
I , 240 
930 
1,129 
1,230 
703 
1,300 
1,620 
1,460 
2,079 
I , 480 
1,560 
1,155 
1,200 
863 
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P er iod 
of 
record 


1890-c 
1892-c 
1884-c 
10/65-10/66 
1907-c 
9/S3-c 
10/65-10/66 
1889-c 
5/48-c 
2/32-c 
1932-c 
5/48-c 
6/49-c 
9/65-10/66 
9/65-10/66 
9/65-10/66 
11/38-c 
8/49-c 
5/48-c 
12/57-c 
8/37-c 
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Regression analysis of long-term mean precipitation in and near the 
Susquehanna and the Delaware River basins in New York and nearby parts 
of Pennsylvania, undertaken as part of this study, showed a strong correlation 
of precipitation increasing with altitude. However, the correlation may 
have been controlled by large differences in altitude between the Appalachian 
Plateau (including the Susquehanna River basin), the much higher Catskill 
Mountains to the east, and the much lower Ontario-Mohawk Lowland to the 
north. Whether differences in altitude between narrow valleys of the 
Susquehanna River basin and the general surrounding upland have a great 
influence on precipitation could not be clearly determined. If differences 
in altitude within the Susquehanna River basin are significant, basin pre- 
cipitation shown in figure 3 may be too low because nearly all precipitation 
stations are near population centers on the valley bottoms. The influence 
of altitude and other parameters on precipitation was found to vary from 
one region to another within the n
arby Delaware River basin (Hely and 
Nordenson, 1961). Small upland catchments within the Susquehanna River basin 
tend to have greater average runoff than nearby larger catchments of lower 
average altitude, but a plot of runoff versus altitude would show wide scatter. 
The subject deserves further study but will be difficult to resolve unless 
precipitation is measured at more upland stations, preferably close to 
valley-bottom stations for comparison. 


Variation in Precipitation With Time 


Average seasonal and monthly precipitation through 1964 is described 
and tabulated by Oethier (1966). He shows that precipitation on the Sus- 
quehanna River basin is in general uniformly distributed during the year, 
although it is somewhat greater in spring and summer than in fall and 
winter. In the Chemung River basin, about 50 percent of the annual pre- 
cipitation occurs during the growing season (May-September); in the eastern 
Susquehanna River basin, 45-50 percent occurs during the growing season. 


For New York as a whole, annual precipitation has been as low as 80 
percent of normal, and rainfall during the growing season has been as low 
as 67 percent of normal, both in 1964 (Dethier, 1966, p. 36). Percentage 
departures from normal have been even larger for shorter periods in 
particular localities. Variability of annual precipitation over a 36-year 
period at two stations in the Susquehanna River basin is shown in figure 4. 
Departures from normal precipitation during the drought years 1962-67 at 
these same two stations are shown in figure SA. By the end of the 6-year 
drought, the cumulative deficiency in precipitation was equal (at Binghamton) 
or nearly equal (at Norwich) to the amount of precipitation normally re- 
ceived in 1 year. For comparison, departures from normal runoff during 
the same period at two nearby gaging stations are shown in figure 5B. 
Percentagewise, runoff falls farther below normal than precipitation during 
drought, whereas percentage reduction in evapotranspiration is slight. 


Geology and Physiography 


The Susquehanna River basin in New York is geologically rather 
homogenous. The bedrock is a monotonous sequence of flat-lying shale and 
siltstone across most of the basin. Sandstone is found in the east-central 
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Figure 5.
-Departures from normal precipitation and runoff during 
drought years 1962-67. 
A. Precipitation at Norwich and at Binghamton. Mean 
annual (normal) precipitation for 1931-60 was 40.8 
inches (1,040 ndl1imeters) at Norwich, 36.7 inches 
(932 millimeters) at Binghamton. 
B. Runoff from Owego Creek, 18 nd1es west of Binghamton, 
and Genegants1et,Creek, 12 miles west of Norwich. 
Mean annual (normal) runoff for 1931-60 was 19.6 
inches (498 millimeters) from Owego Creek, 22.8 inches 
(579 millimeters; estimated) from Genegantslet Creek. 


part of the basin and near high hilltops along the Pennsylvania border 
(fig. 6) but does not seem to have a major effect on streamflow. Limestone 
beds along parts of the north and the northeast margins of the basin 
(fig. 6) are responsible for greater hardness of water in these areas than 
elsewhere in the basin. The small, exclusively limestone area in the north- 
east has low rel ief and underground drainage through sinkholes, which may 
affect the amount or timing of runoff reaching local streams. 


The outstanding geologic contrast within the Susquehanna River basin 
is largely due to glaciation. About 85 percent of the basin is a dissected 
upland of steep-sided hills and narrow stream valleys. Bedrock throughout 
the upland is mantled by glacial till, which is typically a stony clayey 
silt of very low permeability. Interrupting the upland are the major valleys, 
which were enlarged to a width of half a mile to 2 miles (0.8 to 3.2 kilo- 
meters) and were deepened by glacial ice. These valleys now contain a 
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variety of stratified sediment laid down in temporary lakes and along the 
channels of melt-water streams as the great glacier melted. The upper 
part of the stratified drift is permeable sand and gravel in most places, 
although 5 to 20 feet (1.5 to 6. I meters) of silt having moderately low 
permeability caps the coarser sediment in the flood plains of major rivers. 
In parts of some valleys, surficial sand or gravel is underlain by fine- 
grained sediment at very shallow depth. The only sand and gravel in most 
upland areas occurs as narrow bands of post-glacial alluvium close to the 
streams. Large masses of sand and gravel were deposited in a few upland 
valleys, in places where lakes happened to be trapped between high hills 
and tongues of ice in the major valleys. The only section of the basin 
where upland sand and gravel deposits are nUmerous is between the Cohocton 
River and the Canisteo River northwest of Bath and Canisteo. The percentage 
of basin area covered by sand and gravel (stratified drift and alluvium) 
has a dominant effect on streamflow (Thomas, 1966). Streamflow from basins 
covered almost entirely by till fluctuates more widely and rapidly than 
flow from basins having a substantial area covered by stratified drift and 
alluvium. Steep slopes and impermeable soils in the areas of till favor 
rapid runoff. Only a small amount of water infiltrates, and it is subject 
to 1055 by transpiration during the growing season as it moves downslope 
through the top foot or so of the soil. By contrast, most rainfall in- 
filtrates the soil in areas of stratified drift and alluvium, and the part 
of this water that reaches the water table is locally below the reach of 
plants as it moves slowly toward streams to sustain their flow in dry 
weather. 


In addition to influencing the timing of runoff, geology causes local 
variations in the proportion of runoff that is carried by the stream 
channel. Where width, thickness, or permeability of the sand and gravel 
in a valley increases markedly, there is usually a marked increase in 
ground-water underflow and a corresponding decrease in streamflow. This 
can be significant in smaller streams during periods of low flow. Pre- 
dicting the location of major changes in thickness or permeability may 
be difficult without detailed knowledge of subsurface geology or closely 
spaced measurements of streamflow. However, one pattern is universal 
throughout the Susquehanna River basin: wherever a tributary stream 
leaves its own valley to cross the sand and gravel fill of a larger valley, 
the tributary loses water (fig. 7). This is true on all scales. For 
example, a tiny creek flowing on till or bedrock and draining perhaps a 
square mile (2.6 square kilometers) loses water where it crosses a layer 
of alluvral gravel that is 500 feet (150 meters) wide and borders an upland 
stream draining 10 or 20 square miles (25 or 50 square kilometers). The 
upland stream, in turn, loses water where it enters the valley of a major 
river and crOSses a thick deposit of stratified drift or its own alluvial 
fan (fig. 7). Tributary streams commonly dry up in late summer in these 
zones of underflow. Measurements at several partial-record stations in 
this type of underflow zone are summarized in Appendix A. However, each 
of these stations is labeled to show that the distribution of low flow 
is val id only at the measurement site and cannot be extrapolated as an 
indication of basin runoff or streamflow at points upstream. 
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The magnitude of water loss and the difficulty of precisely correlating 
flows in an underflow zone are illustrated in figure 8. Thorn Hollow Creek 
flows on bedrock at a partial-record station near Owego (Station 01-5148.20, 
Appendix A) and on till at several points as far as 1,000 feet (300 meters) 
downstream. Streamflow measurements anywhere in this reach are nearly 
identical. Downstream from the last till exposure the creek flows on the 
gravel of its alluvial fan, which rests on stratified drift in the Susquehanna 
River valley. Measurements 850 feet (260 meters) downstream from the last 
till exposure (fig. 8) reveal losses of as much as 0.3 cubic feet per 
second (8.5 liters per second) and plot as a reasonably well-defined curve. 
Measurements farther downstream show greater but less consistent departures 
from flow near the partial-record station. The inconsistency is presumably 
caused by variations in infiltration rate. These variations may be caused 
by changes in depth to the water table, transpiration by streambank vegeta- 
tion, water temperature, and, occasionally, by air trapped in the gravel. 
Differences in rate of water loss from one date to another cause scatter 
when flows at measurement stations are correlated. Figure 8 also shows 
that changes of as little as 50 feet (15 meters) in the site of measurement 
would cause scatter in correlation for a station in this underflow zone. 
Furthermore, correlation curves for stations in underflow zones tend to 
have steep slopes even when flow is correlated with a nearby site on the 
same stream; therefore, correlation is likely to be insensitive. 
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Figure 8.--Flow of Thorn Hollow Creek across till or bedrock, correlated 
with flow downstream in underflow zone. Dashed lines are less 
well defined than solid lines. Numbers near each data point 
(measurement of flow, or observation of point of zero flow) 
represent distances, in feet, downstream from last till ex- 
posure in channel. All data were collected within 2 hours of 
measurements of flow across till or bedrock. 
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STREAMFLOW DATA 


The flow past any given point on a stream varies from day to day, 
season to season, and year to year. Continuous records of streamflow have 
been obtained at 60 stations in the Susquehanna River basin over periods as 
short as a few months to as long as 64 years through 1970. In addition, 
reservoir levels have been monitored continuously for 19 or more years at 
four stations. The locations of all stations active in 1968 and eight 
stations that were discontinued before 1965 but whose records were adequate 
for analysis in this report are shown in figure 9. The period of continuous 
record at each station is shown in table 2. 


Supplementing the continuous-record stations are 110 partial-record 
stations, where low flow has been measured occasionally over several years. 
Locations of these stations are shown in figure 10, and the number of 
low-flow measurements at each station is listed in table 3. 


Streamflow records are compiled by the Geological Survey by water years, 
ending September 30, rather than by calendar years, and most analyses are 
based on annual data for water years. In this report, years of record are 
water years unless otherwise stated. 


Variations in streamflow with time at both continuous-record and partial- 
record stations are summarized in Appendix A. Flow distributions for partial- 
record stations were estimated by correlation with nearby long-term continuous- 
record stations. For readers interested in undertaking further analysis, daily 
flows at continuous-record stations and individual measurements at partial- 
record stations for the years 1913-65 have been published in Geological Survey 
Water-Supply Papers listed in the table on page 19. Similar records for the 
years 1966 through 1970 have been released in a series of annual reports now 
titled "Water Resources Data for New York, Part 1, Surface-Water Records," 
distributed by the Geological Survey in Albany. Some measurements at partial- 
record stations before 1961 and in 1967-69 are listed as "miscellaneous measure- 
ments ll in these publ ications. Water-Supply Papers 1302 and 1722 include monthly 
and annual flows for years through 1950 and 1951-60, respectively. Except for 
stations discontinued before 1960, daily flows for the entire period of record 
at any continuous-record station are stored on magnetic tape at the Geological 
Survey in Reston, Va. The original records for all stations, which show 
diurnal fluctuations, hours at which measurement$ were made, and other de- 
tails, may be inspected at offices of the Geological Survey in Albany or 
Ithaca, N. Y. 


Streamflow records in this report are numbered and are tabulated in 
downstream order. That is, a station near the headwaters of a particular 
stream is 1 isted before one farther downstream, and all stations on a 
tributary are listed before any stations on the main stem downstream from 
where the tributary enters. 
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Published D ail y Mea n Flows 1913-65 1 
Year WSP Year WSP Year WSP Year WSP 
1913 351 1926 621 1938 851 1950 1171 
1914 381 1927 641 1939 871 1951 1202 
1915 401 1928 661 1940 891 1952 1232 
1916 431 1929 681 1941 921 1953 1272 
1917 451 1930 696 1942 951 1954 1332 
1918 471 1931 711 1943 971 1955 1382 
1919-20 501 1932 726 1944 1001 1956 1432 
1921 521 1933 741 1945 1031 1957 1502 
1922 541 1934 756 1946 1051 1958 1552 
1923 561 1935 781 1947 1081 1959 1622 
1924 581 1936 801 1948 1 11 1 1960 1702 
1925 601 1937 821 1949 1141 1961-65 1903 
1 Water-Supply Paper 1903 is for sale by the Superintendent of Documents, 
U.S. Government Printing Office, Washington, D.C. 20402 ($4.00 per copy; 
prepayment is required). All other Water-Supply Papers (WSP's) in this 
1 ist are out of print and not purchasable from the Superintendent of 
Documents. However, they are available for reference nationwide at 
many large public and university libraries. 
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Table 3.--Low-flow p artial-record stations with summar y of measurements throu g h 1969 . 
Sus q uehanna River basin . New York 


Stream and location 


Apalachin Creek at Apalachin 
Bear Brook at Walker Corners 
Beaver Creek near South Edmeston 
Belden Brook at Harpursville 
Bennett Creek at Canisteo 


Big Brook above Bennettsville 
Big Creek near North Hornell 
Bowman Creek near Tyner 
Brier Creek near Otego 
Butternut Creek near Garrattsville 


Campbell Creek near Kanona 


Canacadea Creek near Almond 
Canisteo River at Bishopville 
Carrs Creek at Unadilla 


Carter Creek near Cayuta 


Castle Creek at Glen Castle 
Castle Creek at Hinman Corners 
Castle Creek near Wallace 
Catatonk Creek near Owego 
Cayuta Creek at Waverly 


Center Brook near New Berlin 
Center Brook at West Harpersfield 
Chenango River at Eaton 
Cheningo Creek near Truxton 
Cherry Valley Creek at Milford 


Cherry Valley Creek tributary at Roseboom 
Choconut Creek at Vestal 
Cold Brook at Little York 
Cold Brook near North Norwich 
Cunningham Creek near Canisteo 


Doolittle Creek at Weltonville 
Dudley Creek at Lisle 
East Branch Owego Creek tributary at 
Harford Mills 
East Branch Tioughnioga River near Cortland 
Ellis Creek near Barton 


Factory Brook at Homer 
Finch Hollow Creek at Oakdale 
Five Streams near Smithville Flats 
Fuller Hollow Creek at Johnson City 
Gillette Creek near South Corning 


Goff Creek near Howard 
Great Brook at Holmesville 
Gridley Creek at Messengerville 
Guilford Creek at East Guilford 
Halfway Brook near Itaska 


Halfway Brook near Triangle 
Handsome Brook at Sherburne 
Herkimer Creek near Schuyler Lake 
Hunts Creek near Lounsberry 
Hunts Creek at Marathon 


Jennings Creek at Killawog 
Kelsey Creek at Afton 
Kortright Creek at East Meredith 
Labrador Creek at Truxton 
Langford Creek near Van Etten 


Latta Brook at Horseheads 
Little Choconut Creek at Stella 
Little Nanticoke Creek near Owego 
Little Nanticoke Creek on Day Hollow Road 
near Owego 
Little Snake Creek above State Highway 7 
at Conklin 


USGS 
station 
number 


01-5138.20 
01-5060.50 
01-5009.80 
01-5027.12 
01-5250.00 
01-5026.70 
01-5216.10 
01-5059.50 
01-4991.95 
01-5019.00 
01-5282.00 
01-5223.00 
01-5209.90 
01-5008.00 
01-5155.80 
01-5127.97 
01-5128.00 
01-5274.50 
01-5148.00 
01-5160.00 
01-5009.83 
01-4979.10 
01-5039.80 
01-5084.00 
01-4972.00 
01-4967.80 
01-5137.00 
01-5087.00 
01-5050.20 
01-5245.50 
01-5139.90 
01-5095.00 
01-5138.62 
01-5085.50 
01-5149.50 
01-5088.00 
01 - 5132 . 80 
01-5071.00 
01-5131.00 
01-5302.40 
01-5276.00 
01-5015.10 
01-5092.00 
01-5025.50 
01-5116.00 
01-5115.50 
01-5049.00 
01-4964.45 
01-5148.39 
01-5093.00 
01-5094.00 
01-5027.00 
01-4979.85 
01-5082.00 
01-5158.50 
01-5304.50 
01-5131.90 
01-5138.30 
01-5138.29 
01-5028.99 
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Drainage 
area 
(square 
mi les) 


43.7 
15.0 
32.7 
11.6 
95.8 
25.4 
16.8 
26.8 
6.96- 
16.0 
32.8 
17.1 
21.6 
29.6 
4.76 
27.7 
28.9 
9.23 
147 
140 
10.9 
12.9 
24.3 
30.0 
90.4 
1.60 
57.0 
15.4 
6.50 
5.34 
17.0 
31.8 
5.77 
193 
16.0 


15.8 
3.96 
10.1 
3.52 
3.77 
17.9 
25.9 
16.1 
17.8 
21.8 
18.5 
37.9 
7.68 
6.78 
10.8 
14.4 
41.2 
25.6 
13.7 
5.26 
5.26 
12.2 
20.7 
19.7 
30.6 


Number 
of low-flow 
measurements 


a/ 7 
- 7 
7 
6 
II 


9 
14 
7 
8 
7 
16 
14 
12 
'E! 21 
13 


7 

 14 
13 
14 
263 
8 
5 
a/ 4 
a/ b/ 7 
- - 14 


7 
19 
8 
7 
15 

'E/7 
7 
8 
14 
Y'E/8 
8 
19 
b/ 9 
a/ 7 
- 9 


12 
8 
a/ 7 
d/ 9 
- 7 
6 
7 
a/ 8 
- 7 
15 
7 
12 
12 
7 
8 
15 
29 
b/ 7 
-11 


Water years 
in which 
measurements 
were made 


7 


1962-66 
1966-68 
1962 -66 
1962-65 
1957-62 
1966-68 
1966-68 
1962-66 
1966-68 
1966-68 
1935. 1953. 1957-62. 
1965 
1956-60, 1962, 1965 
1966-67 
1954-55, 1957-62, 
1964-67 
1966-68 
1966-67 
1956-62, 1964 
1966-68 
1956-62, 1964 
1938-69 
1966-68 
1967-68 
1964-65 
1962-66 
1956-62. 1964 
1966-68 
1956-65 
1962-66 
1962-66 
1966-68 
1962-66 
1962-66 
1966-68 
1956-61, 1964 
1962-66 
1962-66 
1966-69 
1964. 1966-68 
1962-66 
1966-68 
1967 
1962-66 
1962-66 
1966-67 
1962-66 
1966-67 
1962-66 
1966-68 
1966-68 
1962-68 
1962-66 
1957-62, 1964 
1966-68 
1962-66 
1966-68 
1966-67 
1965-69 
1962-66 
1966-67 
1966-67 



throu h 1969, 


Stream and location 


USGS 
station 
number 


Dra i nage 
area Number 
(square of low-flow 
miles) measurements 


Water years 
in which 
measurements 
were made 


Little Snake Creek at Conklin 
Martin Brook near Unadilla 


Meads Creek at Coopers Plains 
Merrill Creek at Upper Lisle 
Michigan Creek at Campbell 


Middle Brook at North Harpersfield 
Mill Brook near Oxford 
Mud Creek at Union Valley 
Nantlcoke Creek at Endicott 
Nanticoke Creek at Union Center 


North Branch Glendenning Creek at Presho 
Oak Creek near East Worcester 
Occanum Creek at Windsor 
Osborne Creek at Port Crane 
Page Brook near Port Crane 


Park Creek near Binghamton 
Patterson Creek at Endwel1 
Pipe Creek at Tioga Center 
Pleasant Brook near Sherburne 
Pond Brook at Sm I thy ill e FI ats 


Pond Creek at Taylor 
Post Creek at Corning 
Sage Creek at Ouaquaga 
Sangerfield River near Earlville 
Schenevus Creek at Schenevus 


Seeley Creek near Elmira 


Shellrock Creek near Middlefield 
Singsing Creek near Elmira 
Snake Creek at Corbettsville 
South Branch Tuscarora Creek tributary 
near Woodhull 


Spring Brook near Brisben 
Sulphur Springs Creek near Spencer 
Thomas Creek at Chenango Bridge 
Thorn Hollow Creek near Owego 
Tillotson Creek near Brisben 


Tracy Creek near Vestal 
Trout Brook near Blodgett Mills 
Tuscarora Creek at Damascus 
Wappasening Creek at Nichols 
West Branch Handsome Brook near Franklin 


West Branch Otsdawa Creek near Otego 
West Branch Tioughnioga Creek near Cuyler 
West Branch Tloughnioga River at Cortland 
Wharton Creek at New Berlin 
Wharton Creek at Pittsfield 


Wheeler Brook near Brisben 
Willseyville Creek at Willseyville 
Wilson Creek near Newark Valley 
Wyl Ie Brook at Harpursvi lle 
Wynkoop Creek at Chemung 


01-5029.00 
01-5004.95 
01-5298.00 
01-5107.00 
01-5295.50 
01-4979.02 
01-5059.20 
01- 5098. 00 
01-5138.00 
01-5137.90 
01-5205.20 
01-4975.30 
01-5027.30 
01-5126.50 
01-5125.50 
01-5033.00 
01-5134.00 
01-5148.80 
01-5048.00 
01-5074.90 
01-5099.00 
01-5302.00 
01-5027.20 
01-5047.80 
01-4978.00 


01-5308.00 
01-4969.20 
01-5303.00 
01-5028.00 
01-5258.00 


01-5064.00 
01-5142.98 
01-5127.80 
01-5148.20 
01-5063.50 
01-5138.10 
01-5090.20 
01-5027.40 
01-5149.00 
01-4993.00 
01-4990.24 
01-5079.50 
01-5089.80 
01-5012.00 
01-5011.90 
01-5063.00 
01-5146.63 
01-5139.10 
01-5027.10 
01-5312.00 


12.0 
13.0 
23.8 
112 
89.7 
9.27 
5.55 
14.4 
24.9 
34.1 
15.7 
7.03 
46.5 
38.6 
9.55 
7.49 
31.9 
13.0 
61.4 
57.8 


144 
5.45 
21.3 
75.0 
7.4 


17.5 
8.64 
8.69 
4.13 
9.65 
8.75 
40.5 
8.74 
72. 1 
8.27 
6.78 
35.0 
100 
89.8 
84.4 


30.8 b/ e/ 15 
2.21 - 
 12 
68.5 16 
20.9 13 
22. 7 13 


13 
6 
a/ b/ 6 
a/ b/ 7 
- - 8 
b/ 7 
a/ b/ 7 
- - 8 
17 

/ y 7 
b/ 6 
- 15 
6 
7 
22 


17 
6 
16 
b/ 14 
- 10 


10.6 
8.49 
15.8 
24.8 
33.9 



 Y9 
7 
b/ 6 
a/ b/ 8 
- - 7 
6 
13 
17 
16 
5 
7 
6 
a/ b/ 8 
- - 6 
16 


6 
7 
12 
16 
6 


1956-62, 1964 
1954-55, 1961. 
1964-67 
1953, 1956-62, 1965 
1956-62 
1956-62, 1965 
1966-68 
1962-66 
1957-62 
1953, 1956-62, 1964 
1962. 1964-65, 1968 
1966-67 
1967-68 
1962-65 
1962-66 
1962-66 
1962-66 
1962, 1964-65, 1968 
1962-66 
1956-62, 1964 
1962-66 
1962-66 
1956-62, 1965 
1962-65 
1962-66 
1949, 1956-62, 
1964-66 
1950, 1956-62, 
1964-65 
1966-68 
1956-62, 1965-66 
1956-62. 1964 
1967-68 


7 
8 
13 
18 
7 


1962-66 
1966-68 
1962-67 
1966-69 
1962-66 
1962, 1964-66 
1962-66 
1962-65 
1962-66 
1964, 1966
8 
1966-67 
1956-60, 1962, 1964 
1956-62, 1964 
1956-62. 1964 
1967-68 
1962-66 
1966-67 
1962-66 
1962-65 
1957-62, 1964-65 


a/ Insufficient data to develop flow-duration or low-flow frequency relationships; not listed in 
- Appendix A. 
b/ This site is in an underflow zone; therefore, the low-flow data cannot be used to estimate flow 
- at sites upstream or downstream from the measuring site. 
c/ Combined with 01-5127.97 in this report. 
d/ Also nine measurements 1962-68 at Route 8 bridge 800 feet downstream, in underflow zone; not 
- equivalent at flows less than 0.5 cfs. 

 Not listed in Appendix A; replaced by station 01-5028.99. 
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VARIABILITY OF STREAMFLOW 


Annual Flows 


The average flow from the Susquehanna River basin of New York into 
Pennsylvania was about 10,000 cubic feet per second (283 cubic meters per 
second) from 1931 to 1960. Of this, 75 percent was contributed by the 
Susquehanna River and 25 percent by the Chemung River. Mean annual runoff 
from 1931 to 1960 ranged from 19 to 24 inches (480 to 610 millimeters) east 
of Owego and from 12 to 18 inches (305 to 460 millimeters) west of Owego. 
Variation in mean annual runoff across the Susquehanna River basin, shown 
in figure 11, is mainly due to differences in precipitation. 


Runoff also varies from year to year, depending on amount and timing 
of precipitation and evapotranspiration. The average flow leaving the 
New York part of the Susquehanna River basin each year from 1938 to 1967 
is shown in figure 12. Flow for the year of lowest flow (1965) was about 
50 percent of the 30-year average and 30 percent of the flow for the 
wettest year of record (1943). 


Da i I y Flows 


At most stations in the Susquehanna River basin, the lowest daily flow 
in any given year is about two orders of magnitude less than the highest 
daily flow. Over a 30-year period, the variation in flow is roughly three 
orders of magnitude. The distribution of daily flows may be represented 
by flow-duration statistics, compiled as explained by Searcy (1959) and 
presented as curves (fig. 13) or tables. In Appendix A of this report, 
flow-duration tables are presented for each streamflow-measurement station 
in the basin. The tables include values for the period of record through 
1967. (For continuous records shorter than 20 years and for partial-record 
stations, the period of record is that for a nearby long-term station.) 
The tables also include values for a 30-year period, 1931-60, which has 
been designated as a "standard period" by the World Meteorological Organi- 
zation (Searcy, 1959) to facil itate comparison of hydrologic records. 
Although the period of record at long-term stations ranged from 20 to 61 
years, values for the period of record are consistently lower than values 
for the standard period because of the addition of the drought years, 
1962-67, into the record. An example is shown in figure 14. 


The effect of different factors on streamflow may be inferred from 
the shapes of flow-duration curves. Steep flow-duration curves indicate 
rapid runoff and lack of storage, if the basins compared have similar 
cl imate. For example, the curve for Canisteo River at Arkport is steeper 
than that for Newtown Creek at Elmira (fig. 13). Canisteo River drains 
mostly till-covered hillsides and has a steep channel gradient (46 feet 
p
r mile, or 8.6 meters per kilometer). Most of the rainfall on steep, 
till-covered hillsides flows quickly to streams. Newtown Creek has much 
more sand and gravel along its valley and a more gentle channel gradient 
(29 feet per mile or 5.4 meters per kilometer) than Canisteo River. Much 
of the rainfall is stored in sand and gravel; gradually, the stored water 
reaches streams and prevents flow of Newtown Creek from declining as quickly 
as the flow of Canisteo River. 
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The 10wer part of a flow-duration curve is also affected by the geo1- 
ogy at the gaging station. For examp1e, the lower part of the curve for 
Tuscarora Creek near South Addison (fig. 13) approaches a vertical line 
because flow ceases at about 98-percent duration. However, analysis based 
on nearby test-boring logs suggests underflow on the order of 0.2 cubic 
foot per second (5.7 1iters per second); if so, in the absence of under- 
flow, the f1ow-duration curve wou1d flatten at about 0.002 cubic feet per 
second per square mile, or 0.02 liters per second per square kilometer. 
Underflow at the stations on Newtown Creek and Charlotte Creek (fig. 13) 
is probably greater than that near South Addison on TuscarQra Creek, but 
the curves for Newtown and Charlotte Creeks do not steepen at the low 
end because surface flow is large compared to underflow. 
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Figure 13.--Flow-duration curves for standard period (1931-60) 
at selected stations. 
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Figure 14.--F10w-duration curves for standard period (1931-60) 
and for period of record through 1967, Unadi11a 
River at Rockdale (station 01-5025). 
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LOW-FLOW CHARACTERISTICS 


Minimum flow of a stream is important in considering use of the stream 
for industry, effluent dilution, irrigation, municipal water-supply, or 
recreation. Measurements at many sites listed in this report were analyzed 
to estimate how frequently minimum flows averaged over various numbers of 
days may be expected to recur. The analysis was based on the assumption 
that the recorded behavior of streams in the past is a reasonable index 
of their behavior in future periods of comparable length. Where low 
streamflow seems inadequate to support all proposed uses, these data pro- 
vide a basis for estimating the surface (or underground) storage needed 
to augment streamflow. 


Analysis at Measurement Stations 


Minimum flows averaged for periods of 1, 7, and 30 days were computed 
for each long-term gaging station in the basin for each year of record. 
The climatic year, April 1 to March 31, was used because it does not divide 
the low-flow season as does the water year used in other analyses. Fre- 
quency of recurrence of each annual minimum was derived from the formula 
RI = 
, where: 


RI = Recurrence interval, in years 
N = Number of years of record 
m = Rank of each annual minimum flow, where 1 is 
assigned to the lowest flow 


Annual minimum flows having recurrence intervals of 2, 10, and 30 years 
are presented in Appendix A for each station for periods of record through 
1959 and through 1966. For periods of record through 1959, values were 
taken from curves fitted by eye to the observed data. For periods of 
record through 1966, values for most stations were taken from a 10g- 
Pearson type I I I curve fitted to the data by computer. For a few stations, 
where unusual regulation, periods of zero flow, or other special circum- 
stances made the computer fit seem invalid, a curve was fitted by eye. 
Analyses through 1966 generally represent at least 25 years of record that 
include an unusually severe drought so should be conservative as indices 
of future behavior. 


The following example is given to illustrate the meaning of the 10w- 
flow frequency tables in Appendix A. For Otego Creek near Oneonta 
(station 01-4990, p. 84), the average flow for the 30 consecutive days 
of lowest flow in a year is 1 ikely to be as low as 8.4 cubic feet per 
second (240 liters per second) in one year out of ten. This estimate is 
based on analysis of continuous records from 1941 through 1966. If only 
the flow records for 1941 through 1959 are used in the analysis, the 30- 
day low flow with a 10-year recurrence interval becomes 9.5 cubic feet 
per second (270 1 iters per second) instead of 8.4 cubic feet per second 
(240 1 iters per second). 
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Fdr partial-record stations and gaging stations having less than 10 
years of record, annual low flows for 2, 10, and 30-year recurrence in- 
tervals were estimated by correlation methods (Riggs, 1968). Each partial- 
record station was correlated with at least two nearby stations. Either 
the average or the correlation with least data scatter was used. 


Many of the partial-record stations listed in Appendix A are along 
small streams a short distance downstream from where the streams begin 
to cross the sand and gravel fill of large valleys. As noted in the section 
"Geology and Physiography", tributary streams normally lose water to the 
ground in such places. Losses of 0.5 cubic feet per second or more per 
1,000 linear feet of channel (14 liters per second or more per 300 meters) 
were indicated by simultaneous measurements a few hundred feet apart along 
several streams. Casual observation showed that many other streams were 
dry for long periods in late summer where they entered large valleys, 
although a short distance upstream they carried small flows. Because of 
substantial underflow and wide variation in surface flow within a short 
distance, 10w-flow-frequency data from underflow zones are valid only for 
the places at which the measurements were made. Stations in underflow 
zones are designated as such in Appendix A. Most other partial-record 
stations are at places where tributary streams flow on till, bedrock, or 
thin layers of alluvium within their own valleys, so that nearly all 
basin runoff appears in the stream channel. Low-flow-frequency data from 
such stations can be applied with reasonable confidence to sites upstream 
or nearby and can be used in deriving regional low-flow yield, if differ- 
ences in drainage area and geology are taken into account, as described in 
the section "Low Flow at Ungaged Sites". 


Regional Variation in Low Flow 


Yields of streams within the Susquehanna River basin vary widely at 
low flow. The variation is illustrated by figure 15, a synoptic picture 
based on streamflow determinations at 64 sites along small streams from 
August 22 to September 2, 1966, and on concurrent records at gaging stations. 
Flow of small streams per square mile of drainage area was only 20 percent 
to one-half of one percent of that recorded in the large streams and was 
much more variable from place to place. Differences in yield shown in 
figure 15 can be ascribed to at least five causes: 


I. Time. Flow declined by 10 to as much as 50 percent at gaging stations 
during the 12-day period. 
2. Rainfall. The 51 ightly greater yields observed in the Unadil1a, 
Chenango, and Tioughnioga River basins may reflect the fact that 
rainfall in early August 1966 was generally heavier there than 
elsewhere. Scattered showers on August 23, mostly in the northern 
part of the basin, may have contributed to flow measured at some 
sites. 
3. Channel storage. After rainfall ceases, small upland streams quickly 
return to base-flow conditions; but larger streams take longer, owing 
to time of travel and channel storage. Therefore, simultaneous 
streamflow measurements on large and small streams do not necessarily 
reflect the same flow conditions. 
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4. Site conditions. Most sites on small streams were carefully selected 
to minimize underflow, but a few were not. This resulted in some 
variation in surface flow from site to site. 
5. Basin characteristics, chiefly the amount of surficial sand and gravel. 
Regardless of basin size, unit runoff from basins with large per- 
centages of basin area covered by sand and gravel exceeded unit 
runoff from nearby basins with small percentages of sand and gravel. 


Low Flow at Ungaged Sites 


Estimates of low flow are often needed at sites where no streamflow 
measurements have been made. As suggested by the preceding paragraph, 
low flows cannot be reI iably estimated by extrapolating known flows per 
unit area from nearby stations. The usual approach is to make a series 
of measurements under base-flow conditions at sites where information is 
needed and to develop frequency relationships by comparing these measure- 
ments with records at nearby long-term gaging stations. This method was 
used to estimate flow indices at partial-record stations in Appendix A. 
However, a disadvantage of this method is that one must wait until climatic 
conditions are favorable for measurements to be made over a range of 
base-flow conditions before the magnitude and frequency of low flow can 
be estimated. 


To develop an alternate method of estimating low flows at ungaged 
sites for this report, several indices of low flow were compared to 
selected basin characteristics in a regression analysis. As shown by 
Thomas (1966), for streams in Connecticut, and by Flint (1967), for 
small streams between Binghamton and Elmira, low flow per square mile 
increases rapidly as glacial and alluvial sand and gravel increase in 
percentage of basin area. The same is true for streams throughout the 
Susquehanna River basin (fig. 16). Such a correlation is logical because 
low flow of streams is derived almost entirely from ground-water discharge, 
and surficial deposits of sand and gravel constitute by far the most pro- 
ductive aquifers in the Susquehanna River basin. Boundaries of areas of 
sand and gravel were delineated on 1 :24,000 topographic maps by interpre- 
tation of the topographic maps and county soils maps, supplemented by some 
field reconnaissance and interpretation of aerial photographs. For basins 
smaller than 200 square miles (520 square kilometers), areas of sand and 
gravel were measured by planimeter and are probably accurate within 10 
percent. For larger basins (not plotted in fig. 16), the percentage of 
sand and gravel in basin area was estimated by visually scanning the 
topographic map in comparison with subbasins whose percentage area of 
sand and gravel had been measured. 


As implied by Thomas (1966), low flow should also reflect variations 
from place to place in average precipitation and runoff. Low flow was 
found to be more significantly correlated with mean runoff (fig. 11) than 
with mean annual precipitation (fig. 3) or frost-free precipitation. 
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Several other basin characteristics were tested, but none was found to 
be generally significant at the 5-percent level. Basin characteristics are 
defined and their values at measurement stations are listed in Appendix B. 


Regression analyses were run with natural values of the variables and 
also with logarithmic transformations to normalize flow data. Results are 
summarized in table 4. The major importance of sand and gravel may be seen 
by comparing equations 1 and 2 in the table. The equations in the table 
are based on 73 stations, each of which represents a drainage basin of less 
than 200 square miles (520 square kilometers) in which the area of sand and 
gravel was measured as previously described. Of these, 47 were partial- 
record stations. Addition of basins larger than 200 square miles (520 
square kilometers) generally caused a 51 ight increase in the correlation 
coefficient and a 51 ight reduction in standard error. However, the re- 
sulting equations are less reliable than those in table 4 because percentage 
area of sand and gravel in the larger basins was estimated and because the 
equations are needed chiefly to estimate flow from small basins or small 
increments within large gaged basins. Correlation coefficients listed in 
table 4 suggest that the error in estimating low flow per square mile from 
most of these equations would average about 50 percent of the error resulting 
from using the mean of low-flow values at all stations (Beard, 1962, p. 46). 
The standard errors of estimate 1 isted in table 4 are substantial on a per- 
centage basis; if data are normally distributed, two of three low-flow indices 
estimated from these equations should depart from the true indices by less 
than the standard error. However, the equations in table 4 probably predi
t 
low flows more rel iably than either of these statistical tests suggest. 
Random errors in the data used, particularly in low-flow indices estimated 
for the many partial-record stations, artificially increase the departure 
of data points from the regression equation; hence, statistical measures of 
unreliability are exaggerated (Beard, 1962, p. 49). Nevertheless, magnitude 
and pattern of residual errors (table 4 and fig. 16) suggest that factors 
not accounted for in table 4 influence low flows significantly and that 
further study could improve estimates of low flows. Areas of lakes and 
swamps, a basin characteristic not tested, may have a significant effect on 
low flow because of intense evapotranspiration there, as suggested by several 
points in figure 16. Underflow is near zero at some stations but could easily 
be several tenths of a cubic foot per second at stations in large valleys; 
variations in underflow may be responsible for some scatter of data. In 
conclusion, the equations in table 4 are useful, but analysis of base-flow 
measurements is a more rel iable method of estimating low flow if eight or 
more measurements can be obtained at the site of interest under suitable 
flow conditions and if the correlation of those measurements with a nearby 
long-term station(s) has less error than the equations in table 4. 


Most of the stations establ ished in this study on upland streams are 
in channel reaches underlain by till or bedrock, where underflow is at a 
minimum. Many other reaches of upland streams are underlain by thin but 
moderately permeable alluvium that can transmit significant underflow. 
During periods of low flow, the reaches underlain by alluvium may be dry 
or may carry flows smaller than expected from equations in table 4 or from 
data for stations in Appendix A that are not noted as being in underflow 
zones. On the average, however, the full low-flow yield should be available 
along any upland stream from a shallow infiltration gallery dug across the 
valley (fig. 17), if not from the channel itself. 
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Figure 17.--lnfiltration gallery for tapping underflow along 
upland streams. 


Drought of the 1960 1 5 
The drought of the early 1960's in northeastern United States (Barks- 
dale and others, 1966) was an important event in the hydrologic history 
of the Susquehanna River basin. During this drought, record minimum lwday 
flows were set or equaled at 15 of 37 long-term gaging stations; and record 
minimum average flows for one or more periods up to 183 days were set at 
26 of these stations. Many reaches of small streams were dry for many weeks. 
The average flow for the Susquehanna River basin for the 1965 water year 
(specifically, the sum of average flows at stations 01-5150 and 01-5310) 
was 4,900 cubic feet per second (140 cubic meters per second), the lowest 
since records began at station 01-5l50 in 1938 and only about two-thirds 
of the minimum previously recorded, 


Perhaps the outstanding feature of the years 1962-67, even more remark- 
able than the occasional episodes of record-low flow during this period, 
was the persistence of subnormal precipitation and runoff for so long a 
period over so large an area. The cumulative deficiency equaled about It 
years normal runoff, as illustrated for Owego Creek and Genegantslet Creek 
in figure 58. At every gaging station in the Susquehanna River basin, 
values of flow duration for the period of record through 1967 (Appendix A) 
are smaller than corresponding flow-duration values for the period of re- 
cord through 1960 (Hunt, 1967). At a few stations, there was no change in 
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magnitude of the small flows exceeded more than 99 percent of the time. 
Furthermore, extending the statistical array of annual low f10ws at each 
station from 1959 to 1966 results in generally smaller indices of low-flow 
frequency (Appendix A), but not for every recurrence interval at every 
station because 10cal intense summer droughts in previous years are also 
inc1uded in the record. 
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STORAGE 


Half the annual volume of flow carried by streams in the Susquehanna 
River basin leaves the basin in March, April, and early May. The other 
half is distributed unevenly over the rest of the year. Hence, there may 
be places where streamflow will be unable to supply local demand at times 
during late summer and fall, although the annual volume of flow is far 
greater than demand. 


Demand that temporarily exceeds local water supply could be met by 
storing water in surface and (or) underground reservoirs during periods 
of excess streamflow. The volume of storage required to sustain various 
rates of demand may be estimated for any site in the Susquehanna River 
basin from analysis of streamflow records. Such an analysis, adapted from 
R. M. Beall (written commun., 1968), is presented in the following two 
sections. 


Storage Required at Gaging Stations 
The traditional method of calculating storage requirements utilizes 
a mass curve of cumulative streamflow volume, ideally derived from a gaging- 
station record at the site of interest. Any desired draft rate may be re- 
presented by lines of appropriate slope that span periods of low streamflow 
shown by the mass curve. The maximum departure from the mass curve indicates 
the maximum storage volume that would have been required to satisfy the de- 
sired draft rate during the period studied. 


The mass-curve method was applied at 19 gaging stations in the Sus- 
quehanna River basin that had 20 years of record through 1964. Storage 
volumes that would have been required to meet a variety of draft rates in 
each year were determined by this method. These annual storage volumes 
were then used to define draft-storage-frequency curves for the individual 
stations, such as those shown in figure 18 for Owego Creek. Frequency 
analysis of annual storage volumes is val id for draft rates less than the 
lowest annual mean flow in the period of record. For such draft rates, 
storage could have been replenished within every year. However, analysis 
of annual storage is not valid for draft rates greater than the lowest 
annual mean flow in the period of record. 


To sustain larger draft rates, water must be stored during wet years 
for carryover and release during dry years. Hardison (1966) adapted the 
queing theory to the computation of carryover storage requirements by a proba- 
bility routing based on the cumulative frequency distribution of annual flows. 
Beall (1968) summarized Hardisonls method of analysis and applied it to the 
Erie-Niagara basin. Beall later computed gross storage requirements (sea- 
sonal storage plus carryover storage as required) for each long-term gaging 
station in the Susquehanna River basin (table 5). Considerations of risk 
or probability were incorporated by developing storage requirements for 
2-, 5-, and 10-percent chance of deficiency (equivalent, respectively, to 
50-, 20-, and 10-year recurrence intervals). The carryover storage com- 
putations are based on the assumption that draft rates are constant, flow 
is uniform within each year, and total flow for any year is independent of 
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U S G S 7-day Percent- Gross storage capacity required, in percent of mean annual flow volume 
stat Ion 2-year age Draft 
number and low flow chance 0 5 10 20 30 40 50 60 70 80 100 at which 
name In percent of de- carryover 
of mean flclency Is 
flow Table values are allowable draft In E ercent of mean flow. re q uired 
0 1 - 4 9 6 5.00 7 .0 2 0. 6 2. 5 10.5 19.0 3 4 .0 46 .5 5 6 .5 5.0 72.5 79.0 8 3.0 88 .5 51 
Oaks Creek 5 1.1 5.0 13.5 23.5 40.0 53.0 64.0 73.0 79.5 84.5 88.5 93.5 58 
at Index 10 1.8 7.0 17.0 28.5 47.5 61.0 71. 5 79.0 84.0 89.0 91.5 95.5 69 
01-4975.00 9.3 2 1.3 6.5 14.5 23.5 39.0 51.0 60.5 69.5 76.5 82.0 85.5 90.5 54 
Susquehanna River 5 2.2 7.5 17.0 27.0 43.0 55.5 65.0 74.0 81.5 86.5 90.0 93.5 60 
at Colliersville 10 3.0 10.5 2t.0 31.5 49.5 62.5 72.5 80.0 85.5 90.0 92.5 96.0 71 
01-4985.00 6.2 2 1.6 5.5 13.0 22.5 39.0 53.0 63.5 71.5 77.5 82.5 86.0 91. 0 55 
Chari otte Creek 5 2.4 7.5 16.5 27.5 45.5 59.0 69.5 77.5 83.5 88.0 90.5 93.5 60 
at West Davenport 10 3.3 9.0 20.0 32.0 50.5 65.0 75.0 81. 5 86.5 90.5 93.5 96.5 71 
01-4990.00 7.5 2 3.0 7.0 14.0 23.0 40.5 55.5 64.0 72.0 78.0 83.0 86.5 90.5 54 
Otego Creek near 5 3.5 8.0 17.5 28.5 47.5 61.5 69.5 77.0 83.0 87.5 90.5 93.0 61 
Oneonta 10 4. I 10.0 21.0 32.5 52.5 67.0 76.0 82.0 87.0 90.5 93.0 96.0 71 
01-5000.00 5.5 2 .8 4.0 13.0 21.0 36.5 51.5 61.0 68.5 75.5 81.0 84.5 89.5 52 
Ou)eout Creek 5 1.4 7.0 15.5 24.5 42.5 58.0 66.5 73.5 80.0 85.0 89.0 92.5 60 
at East Sidney 10 2.0 9.0 18.5 29.0 48.0 64.D 74.5 81.0 86.0 89.5 92.5 96.0 70 
01-5005.00 9.4 2 3.2 8.0 15.5 23.5 38.5 52.5 63.0 71.0 77.0 82.0 85.5 90.0 51 
Susquehanna River 5 4.2 10.0 19.5 29.5 46.0 60.0 68.5 76.0 82.5 87.0 90.0 93.0 60 
at Unadl11a 10 4.7 11.0 22.5 33.5 51.5 67.0 75.5 82.0 86.5 90.0 93.0 96.0 70 
01-5010.00 7.2 2 2.9 8.0 16.5 24.0 36.5 48.0 59.0 69.0 77.5 83.5 88.0 92.5 58 
Unadl11a River 5 4.2 9.0 18.0 26.5 41.5 55.0 67.0 76.5 84.0 88.5 91. 5 94.5 63 
near New Berlin 10 4.7 9.5 20.0 30.0 47.5 62.5 75.5 83.0 88.0 91.5 94.0 97.0 72 
01-5015.00 1.5 2 0 2.5 11.5 20.5 36.0 49.5 60.5 68.5 75.5 81.0 84.5 89.5 60 
Sage Brook near 5 .05 3.5 12.0 21.5 39.5 54.5 68.5 78.0 83.5 87.0 89.5 93.5 68 
South New Berlin 10 .2 4.8 15.0 25.5 43.5 59.5 74.0 82.0 87.0 90.5 93.0 95.5 71 
01-5020.00 6.9 2 2.5 6.0 14.5 22.5 36.0 48.5 60.0 69.5 76.5 82.5 86.5 91.0 56 
iutternut Creek 5 3.1 9.0 18.0 27.5 43.0 56.5 68.0 76.0 83.0 88.0 91.0 93.5 62 
at Morris 10 3.9 10.0 21.0 31.0 49.0 64.5 75.5 82.0 87.5 91.0 93.5 96.5 69 
01-5025.00 8.6 2 3. I 7.0 15.5 24.0 39.0 52.0 63.0 70.5 76.5 81. 5 85.5 89.5 60 
Unadl11a River 5 3.9 9.0 18.0 27.5 43.0 57.0 70.5 79.0 84.5 87.5 90.0 93.0 68 
at Rockda1e 10 4.9 10.5 21.0 31.5 49.0 64.0 76.0 82.0 86.5 90.5 93.0 96.0 74 
01-5030.00 8.7 2 3.2 8.0 16.5 25.0 40.5 55.0 65.0 73.0 80.0 85.0 88.5 92.5 59 
Susquehanna River 5 4.2 10.0 20.0 30.0 46.5 61.5 71.5 79.0 85.0 89.0 91.5 94.0 64 
at Conkl In 10 5.0 11.5 24.0 35.5 53.5 70.0 78.5 85.0 89.0 92.0 94.5 97.0 70 
01-5050.00 10.2 2 3.8 9.0 18.5 27.0 41.0 50.0 57.5 65.0 71.5 78.0 82.0 86.0 45 
Chenango River 5 4.2 10.0 20.0 29.5 44.5 57.5 65.0 71.5 77.0 81.5 85.0 90.5 57 
at Sllerburne 10 4.8 11.0 22.5 32.0 48.5 62.0 71.5 76.5 81.5 85.5 89.0 94.0 69 
01-5070.00 8.8 2 4.2 7.5 16.5 25.0 39.0 51.5 61.5 70.0 76.5 81.5 85.5 90.0 53 
Chen an go RI ver 5 4.9 9.5 18.5 28.0 43.5 57.0 66.5 75.0 81.0 86.0 89.5 93.0 60 
at Greene 10 5.6 1 J. 5 22.0 31.5 48.0 62.0 73.5 80.0 85.0 89.0 92.5 96.0 71 
01-5075.00 4.0 2 1.0 3.6 13.0 21.0 35.0 47.5 58.0 66.5 74.0 79.5 83.5 89.0 S2 
Genegants1et Creek 5 1.2 5.0 14.0 23.5 40.0 53.5 63.5 71.5 78.5 85.0 89.0 92.5 60 
at Smlthvll1e Flats 10 1.5 6.5 16.5 26.5 44.0 58.0 70.0 78.0 84.5 89.0 92.0 95.5 70 
01-5080.00 2.2 2 .4 4.5 13.5 22.5 38.0 52.5 62.0 68.0 74.0 79.5 83.0 87.5 59 
Shackham Brook 5 .6 5.0 14.5 24.0 40.0 54.5 68.0 77.0 82.0 85.5 88.0 92.0 64 
near Truxton 10 .8 5.5 15.5 26.0 43.5 59.0 72.D 79.0 85.0 89.0 91.5 95.0 71 
01-5085.00 2.6 2 0 5.5 15.5 24.5 40.0 54.0 65.5 73.5 79.0 83.5 86.5 90.5 60 
Albright Creek 5 . I 6.0 16.0 26.0 43.0 58.0 72.0 80.5 84,S 88.0 91.0 94.5 72 
at East Homer 10 .3 6.5 17.5 27.5 46.0 63.0 77.0 84.0 88.5 92.0 94.0 97.0 76 
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Table 5. 
U SGS 7-day Percent- Gross storage capacity required, in percent of mean annual now volume 
stat Ion 2-year age Draft 
number and low flow chance 0 5 10 20 30 40 50 60 70 80 100 at which 
name in percent of de- carryover 
of mean ficiency is 
flow re ui red 
-5 90.00 0.3 2 .9 1 
Tioughnioga River 5 5.7 70 
at Cortland 10 6.5 75 
01-5105.00 6.9 2 1.9 7.0 16.0 25.5 41.5 53.5 62.5 70.5 77.0 82.5 86.0 90.0 61 
Otsel ie River 5 2.5 7.5 17.5 27.5 43.5 57.0 69.0 77.0 83.0 87.0 90.0 94.0 69 
near Upper Lisle 10 3.2 8.5 19.0 29.5 47.5 62.0 74.0 82.5 88.0 91.5 93.5 96.5 74 
01-5115.00 7.9 2 3.6 9.0 18.5 27.5 42.0 54.5 65.0 72.5 78.5 83.0 86.5 90.5 61 
Tioughnioga River 5 4.1 10.0 20.0 29.5 45.5 59.5 13.5 81.5 85.5 88.5 90.5 94.0 69 
at ltaska 10 4.6 11.0 22.5 33.0 49.5 64.5 77.5 84.0 88.5 91.5 93.5 96.5 13 
01-5125.00 10.4 2 3.9 9.0 18.5 27.5 42.0 55.0 66.0 74.5 81.0 85.5 89.0 92.0 58 
Chenango River near 5 4.8 10.5 21.0 30.5 46.0 60.5 72.0 79. 5 . 85. 5 89.5 92.0 94.5 65 
Chenango Forks 10 5.6 12.0 23.5 34.0 52.0 68.0 78.0 84.5 89.0 92.5 94.5 97.0 72 
01-5140.00 5.5 2 3.2 6.5 15.5 24.5 39.5 53.5 63.0 70.0 76.0 81.0 84.0 89.0 6D 
Owego Creek 5 3.8 7.5 17.5 27.0 42.5 56.0 68.5 78.0 83.0 86.5 89.0 93.0 67 
near Owego 10 4.0 8.0 18.5 28.5 45.5 60.5 73.0 81.5 86.5 90.0 92.5 95.5 71 
01-5150.00 8.2 2 3.4 8.0 17.0 26.0 41.0 54.0 64.0 71.5 77.5 82.0 85.5 90.0 52 
Susquehanna River 5 4.1 9.0 19.0 29.0 45.0 59.0 68.5 76.5 82.5 87.0 90.0 93.0 60 
near Waverly 10 4.6 11.0 22.0 33.0 51.0 65.5 75.0 81.5 86.5 90.0 92.5 96.0 69 
01-5205.00 4.5 2 1.0 5.5 12.5 20.5 33.5 44.5 52.0 59.0 65.5 71.0 75.5 82.5 43 
Tioga River 5 1.5 6.0 14.5 23.0 37.5 51.0 58.5 65.0 71.0 76.0 81.0 88.0 54 
at Lindley 10 1.9 7.0 17.0 26.0 42.0 57.0 67.0 74.0 79.5 84.0 87.5 92.0 63 
01-5215.00 3.6 2 1.8 5.5 12.5 20.0 34.0 47.0 59.0 65.0 70.5 76.5 81. 5 87.5 59 
Canlsteo River 5 1.8 6.0 13.5 22.0 38.0 52.0 64.5 74.5 80.0 84.0 87.0 91.0 65 
at Arkport 10 1.8 6.5 15.0 24.5 41.5 56.5 69.5 77.0 83.5 87.5 90.5 94.0 70 
01-5225.00 2.0 2 0 4.5 11.5 19.0 34.5 48.5 59.0 65.0 70.0 75.0 79.5 85.5 59 
Karr Valley Creek 5 .2 5.0 12.5 21.0 36.5 50.5 63.5 72.0 78.5 82.5 85.5 90.0 64 
at Almond 10 .4 5.5 14.0 22.5 38.5 53.5 67.5 75.5 82.0 86.5 89.5 93.0 69 
01-5255.00 7.3 2 2.9 9.5 18.0 26.5 40.5 53.0 61.0 66.0 71.0 75.0 79.0 84.5 55 
Canisteo River 5 4.4 10.0 18.5 27.0 42.5 56.5 66.5 73.5 78.5 82.0 85.0 89.0 60 
at West Cameron 10 5.3 11.0 20.0 29.0 45.0 59.0 69.5 75.0 80.5 85.5 88.5 92.5 66 
01-5260.00 0.6 2 0 2.3 9.5 16.5 29.0 40.5 51.5 58.5 64.0 68.0 71. 5 77.0 44 
Tuscarora Creek near 5 0 2.4 10.0 18.0 31.5 43.5 55.0 63.5 69.5 74.5 78.0 83.5 51 
South Addison 10 0 3.1 11.0 19.0 33.5 47:0 60.0 67.5 73.5 78.0 81.5 87.5 54 
01-5265.00 5.1 2 1.6 6.9 15.0 23.0 37.0 48.0 56.0 62.0 67.0 71.0 75.0 81.0 37 
Tioga River 5 2.3 7.5 16.5 25.5 41.5 54.5 62.5 69.0 74.0 78.0 81.5 87.5 52 
near Erwlns 10 2.8 8.3 18.5 28.5 45.5 60.0 68.5 74.0 78.5 82.0 85.5 91.0 65 
01-5280.00 2.3 2 .5 4.0 11.0 18.5 31.5 44.0 55.5 63.0 68.5 7).0 77.5 83.5 55 
Fi veml1 e Creek 5 .9 5.0 12.5 19.5 33.5 46.5 59.0 70.0 76.5 81.0 84.5 89.0 59 
near Kanona 10 1.1 5.5 13.5 21.5 36.0 49.0 61.0 72.5 79.0 84.5 88.0 92.5 62 
01-5295.00 8.9 2 2.3 9.0 17.5 25.0 39.5 52.5 61.0 66.0 71.0 75.0 79.0 84.0 57 
Cohocton River 5 3.6 10.0 19.0 28.0 42.5 55.5 66.0 13.0 78.0 82.5 85.0 89.0 62 
near Campbell 10 5.0 11.0 20.0 29.0 45.0 59.0 69.5 75.5 81.0 85.5 89.0 92.5 68 
01-5305.00 13.5 2 5.7 11.0 20.0 29.0 41.0 49.0 56.0 62.5 68.5 7).5 78.0 84.0 39 
Newtown Creek 5 6.8 12.7 21.5 30.5 45.0 57.0 65.0 70.5 75.5 79.5 82.5 88.0 54 
at Elmira 10 7.8 14.6 24.0 34.0 4
h 5 60.0 67.5 13.0 77.5 81.5 85.0 91. 5 66 
01-5310.00 6.5 2 3.0 7.5 15.5 24.0 38.5 46.5 54.0 61.0 68.0 73.5 78.0 84.0 39 
Chemung River 5 3.2 8.5 18.0 27.0 42.0 54.5 63.0 69.5 74.5 79.0 82.5 88.0 54 
at Chemun g 10 3.5 9 .5 20.0 30.0 45.5 59.5 69.0 74.5 79.0 8 3 .0 86.0 91.0 6 6 
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Figure 18.--Hagnitude and frequency of seasonal storage requirements, 
Owego Creek near Owego, 1931-64 c1imatic years (Apri1 1 
to March 31). Seasonal (within-year) storage is inade- 
quate above the base of the hac;hured area. 
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the previous yearls flow. If annual flows in successive years are serially 
correlated (that is, not independent) the aftereffects of droughts will tend 
to persist, and the allowable draft for a given amount of storage will be 
somewhat less than indicated by these computations. According to a method 
of analysis suggested by Hardison (1966, fig. 23), the average reduction in 
allowable draft due to serial correlation would be about 2 percent of the 
mean flow for typical New York streams. This may be subtracted from values 
of allowable draft larger than those in the last column of table 5. 


Regional Draft-Storage Relationships 


Differences from one locality to another in storage required to sustain 
a given draft rate closely reflect differences in seasonal low flows and in 
annual flows, which have already been discussed and explained in terms of 
climatic and geologic factors. Accordingly, a regional draft-storage re- 
lationship based on these flow statistics was prepared. The effects of 
differences in basin size, annual precipitation, and evapotranspiration on 
storage and draft parameters were largely eliminated by expressing these 
parameters as percentages of mean flow for each of the gaging stations 
listed in table 5. Remaining variations at large draft rates were handled 
by dividing the basin into two regions (fig. 19). To account for local 
physiographic factors, the parameters were related to the 7-day 2-year 
low-flow statistic, which is a suitable index of within-year flow variation 
in humid areas (Riggs, 1966). The results are presented in table 6. 


Thus, storage requirements at any site in the Susquehanna River basin 
may be estimated in six steps: 
1. Determine the 7-day 2-year low flow at the site of interest from Appendix 
A for basins above measurement stations and from table 4 for ungaged 
basins or incremental areas. 
2. Determine the mean flow from Appendix A or figure 11. 
3. Convert the low flow to percentage of mean flow. 
4. Note the region in which the site is located (fig. 19). 
5. Determine the draft rate (or the storage volume) desired and convert 
to percentage of mean flow (or of mean annual flow volume). Mean 
flow in cubic feet per second x 724 = mean annual flow volume in 
acre-feet. 
6. Use table 6 to determine the storage required (or allowable draft) for 
the desired chance of deficiency. For sites at long-term gaging 
stations, use table 5 instead of table 6. 


The following two examples show how to estimate storage requirements. 
Both examples refer to a site on Castle Creek at Glen Castle (station 
01-5127.97), for which pertinent flow statistics were first determined as 
follows: 
7-day 2-year low flow = 0.4 cubic feet per second (from Appendix A) 
Mean flow = about 19 inches or 1.4 cubic feet per second per square mile 
(1931-60, from fig. 11) x drainage area of 27.7 square miles 
= 39 cubic feet per second 
Mean 
nnual flow volume = 39 cubic feet per second x 724 = 28,200 acre-feet 
7-day 2-year low flow as percent of mean flow = (0.4/39) (100) = 1 percent 
Region C (from fig. 19) 
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Example 1: A draft rate of 11.7 cubic feet per second is desired at 
this site and a 5 percent chance of deficiency is acceptable. How much 
storage is required? Convert draft rate to percentage of mean flow 
(11.7/39 = 30 percent) and enter table 6 as follows: 
A 7-day 2-year low flow of 1 percent of mean flow falls between low flows 
of 0 percent and 5 percent in the first column of table 6. 
For a low flow of 5 percent and a chance of deficiency of 5 percent, draft 
rates lie in the 5th row of data, under region C. A draft rate of 25.0 per- 
cent requires storage of 10 percent, and a draft rate of 40.5 percent re- 
quires storage of 20 percent, so by interpolation a draft rate of 30 percent 
requires about 13 percent storage. 
For a low flow of 0 percent, a draft rate of 30 percent requires about 
21 percent storage. 
For a low flow of 1 percent, therefore, storage required is between 13 
and 21 percent, or by interpolation about 19.5 percent, of mean annual flow 
volume. Taking 19.5 percent of 28,200 = 5,500 acre-feet (6.8 cubic hecto- 
meters) of storage required. 
Example 2: A reservoir proposed for this site will store 11,300 acre 
feet and a 5 percent chance of deficiency is acceptable; what is the allow- 
able draft? Convert storage to percentage of mean annual flow volume, 
(11,300/28,200 = 40 percent) and enter table 6 as follows: 
For a low flow of 5 percent of mean flow and a chance of deficiency of 
5 percent, 40 percent storage permits 60.5 percent draft. 
For a low flow of 0 percent, 40 percent storage permits 55 percent draft. 
Thus, by interpolation, at this site where 7-day 2-year low flow is 1 
percent of mean flow, 40 percent storage permits 56 percent draft. Multiply- 
ing 56 percent by mean flow of 39 cubic feet per second = 22 cubic feet per 
second (620 liters per second) which is the allowable draft. 


Complete design of a storage project must, of course, consider many 
factors in addition to the streamflow characteristics of a particular site. 
These include pattern of draft, evaporation from a surface reservoir, re- 
duction in reservoir capacity due to sedimentation, economic consequences 
of a temporary storage deficiency, chemical and biological water-quality 
factors, and suitability of the proposed site for dam construction (or 
storage capacity and architecture of the proposed underground reservoir). 
These other factors, although important in final design of a storage pro- 
ject, are beyond the scope of this study and are not included in the results 
reported here. The upper limit of storage development shown in table 6 is 
equal to the mean annual flow volume and provides, in region C at a 2 per- 
cent chance of deficiency, a gross allowable draft of 88 to 92 percent of 
mean runoff. Net yields, allowing for effects of serial correlation, 
seepage and evaporation losses, and variable draft rates, would be on the 
order of 10 to 20 percent smaller than the gross draft rates shown. 
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Table 6.--Regional draft-storage frequency, Susquehanna River basin, N,ew York 
7-day 
2-year REGION B 
low Percent- 
flQw in age Storaqe required, in percent of mean annual flow volume 
percent chance 0 5 10 20 30 40 50 60 80 100 
of mean of de- Table values are allowable draft, in percent of mean annual 
flow ficiency flow. 
0 2 0 6.5 13.0 25.0 36.5 47.0 56.0 62.0 70.5 77.0 
5 0 8.0 15.5 29.0 41.0 53.5 63.5 68.5 76.5 83.0 
10 0 10.0 18.0 32.5 46.5 60.0 69.0 73.5 81.0 87.0 
5 2 1.5 13.5 21.0 35.0 46.0 54.5 61.0 66.5 75.0 80.5 
5 2.0 16.0 25.0 40.5 53.5 62.0 68.0 73.0 81. 0 86.0 
10 2.5 l8.0 27.5 44.0 58.5 68.0 73.5 78.0 84.5 89.5 
10 2 4.0 19.0 27.5 42.0 52.0 59.5 65.5 70.5 78.0 83.5 
5 5.0 22.0 31.5 48.0 60.0 67.5 72.5 76.5 83.5 88.5 
10 6.0 24.0 34.5 52.0 65.0 72.5 77.0 81.0 87.0 92.0 
20 2 10.5 28.0 38.0 51.0 59.0 66.0 71. 5 76.0 83.0 87.5 
5 12.0 32.0 42.0 56.0 66.5 73.0 77.5 81.5 87.0 91. 5 
10 13.5 34.5 45.0 61.5 72.0 78.0 82.5 86.0 91. 0 94.5 
30 2 16.5 36.5 46.0 57.0 64.5 70.5 75.0 79.0 85.5 89.5 
5 18.5 41.0 50.5 62.5 70.5 76.0 80.5 84.0 89.5 93.0 
10 20.5 43.5 53.5 67.0 75.5 81. 5 85.5 88.5 93.0 96.0 
7-day 
2-year REGION C 
low Percent- 
flow in age Storaqe requ ired, in percent of mean annual flow volume 
percent chance 0 5 10 20 30 40 50 60 80 100 
of mean of de- Table values are allowable draft, in percent of mean annual 
flow ficiency flow. 
0 2 0 6.5 13.0 25.0 37.0 49.0 61.0 72.0 83.0 88.5 
5 0 8.0 15.5 29.0 42.5 55.0 67.0 79.0 88.5 92.5 
10 0 10.0 18.0 32.5 46.5 59.5 72.0 83.0 91.5 94.5 
5 2 1.5 13.5 21.0 35.0 47.0 58.0 68.0 76.0 85.5 90.0 
5 2.0 16.0 25.0 40.5 53.5 60.5 74.5 82.5 90.0 93.5 
10 2.5 18.0 27.5 44.0 58.5 70.0 79.5 86.0 93.0 95.5 
10 2 4.0 19.0 27.5 42.0 54.0 64.5 73.0 79.5 87.0 91.0 
5 5.0 22.0 31.5 48.0 60.5 71. 0 79.0 84.5 91. 0 94.5 
10 6.0 24.0 34.5 52.0 65.0 75.5 83.0 88.0 94.0 96.5 
20 2 10.5 28.0 38.0 51. 5 62.0 70.5 77.0 82.5 89.0 92.0 
5 12.0 32.0 42.0 56.0 67.0 75.5 82.5 87.5 92.5 95.0 
10 13.5 34.5 45.0 61.5 73.0 81.0 87.0 91.0 95.0 97.0 
30 2 16.5 36.5 46.0 57.5 66.5 73.5 80.0 84.5 89.5 92.5 
5 l8.5 41.0 50.5 62.5 71.0 78.0 84.0 88.5 93.0 95.5 
10 20.5 43.5 53.5 67.0 75.5 82.5 88.0 91.5 95.5 97.5 
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FLOODS 


Knowledge of the magnitude and the frequency of floods is essential 
to the water manager or engineer concerned with the planning and the design 
of structures near a stream and the establ ishment of flood-plain encroach- 
ment lines. 


Magnitude and frequency of floods at 37 continuous gaging stations are 
presented in Appendix A. Flood frequencies were derived by analyzing annual 
floods (the highest instantaneous peak in each year) and assuming a log- 
Pearson Type III distribution (Water Resources Council, 1967). The analysis 
was done by computer. Flood frequencies were calculated only for stations 
having 20 or more years of record. For other stations, if flood data are 
available, the highest measured flood discharges through 1966 are listed. 
Peak discharges for the flood of June 1972 are also included for all gaging 
stations in operation at that time. The data reflect the operation of any 
flood-control reservoirs upstream and the effect of any local channel mod- 
ifications or encroachments that existed during the years of record analyzed. 


Methods for estimating floodflow frequency at ungaged sites on streams 
in New York have been developed in regionalization studies by Robison (1961) 
and Tice (1968). Magnitude of flood peaks is controlled by basin size and 
by intensity, duration, and extent of precipitation, modified by channel 
and land-surface slope, soil type, and previous moisture condition. Although 
the effect of each factor has not been precisely determined, previous studies 
have found that their combined effect may be approximated by defining arbi- 
trary regions in such a way that within each region there is a consistent 
empirical relationship between drainage-basin size and peak streamflow. 


The annual peak flow having a recurrence interval of 2.33 years was 
used as an index for regionalization by Tice (1968), who plotted it against 
drainage area for each long-term gaging station. His results, as they apply 
to the Susquehanna River basin, are reproduced in figures 20 and 21. Three 
regions with similar floodflow properties are indicated (fig. 21A). The 
areal extent of each region is shown in figure 20. If floodflow information 
is needed at an ungaged site, the index flood can be estimated from the 
proper curve in figure 21A after the appropriate region has been determined 
from figure 20 and the drainage area at the site has been computed. As 
indicated by the lower limit of drainage area in figure 21A, the index flood 
for areas of less than 5 square miles (13 square kilometers) cannot be 
properly evaluated. As of 1970, data in New York were insufficient to re- 
gional ize flood hydrology in such small basins. Regional flood-frequency 
values apply only to unregulated streams. However, they may be useful on 
regulated streams if applied to areas that 1 ie between the site of interest 
and a gaging station for which data affected by the regulation are available 
(Appendix A). 


A variety of other reports are available to assist in estimating flood 
hazards at particular locations. Maximum known discharge and stage at gag- 
ing stations and many other sites in the Susquehanna River basin are listed 
by Dunn (1970). As part of the flood-plain mapping program of the U.S. 
Geological Survey, analyses of extent, frequency, and profiles of floods 
near Norwich (Hladio, 1968) and Oneonta (Hladio, 1969) have been prepared. 
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Areas near Corning and Elmira flooded in June 1972 are shown by Darmer and 
Wagner (1973 a,b). Flood-prone areas have been del ineated on 59 topographic 
quadrangle maps within the basin, as of 1973 (U.S. Geological Survey 1969- 
73). Reports by the U.S. Army Corps of Engineers cover several urban lo- 
calities in the basin, such as the Triple Cities area of Broome County (U.S. 
Army Corps of Engineers, 1969). 
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Figure 21.--(A) Variation in index flood, and (B) flood-fr
quency.curves, 
for flood-frequency regions. The dashed lines show how to find 
the 25-year flood on Genegants1et Creek at Smithvi11e Flats, 
where the drainage area is 83 square miles (220 square kilo- 
meters). The flood-frequency region is A4 (from fig. 20), the 
index flood is 3,000 cfs (from fig. 21A), and the flood with a 
25-year recurrence interval is the product of the index flood 
and 1.9 (from fig. 21B). Hence, the 25-year flood is predicted 
to be 5,700 cfs (160 m 3 Is), which may be compared with 5,129 cfs 
(145 m 3 ls) from analysis of actual streamflow record, Appendix A. 
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QUALITY OF STREAMFLOW 


The quantity of water available for use from streams in the Susquehanna 
River basin has been described in previous sections of this report. However, 
usefullness of the available water depends on its quality, and quality re- 
quirements vary according to the intended use. For example, streams used 
for publ ic water supply in New York are expected to meet standards of chem- 
ical and bacterial quality adopted by the Water Resources Commission (New 
York State Department of Environmental Conservation, 1970). Limits for 
various constituents set forth in "Public Health Service Drinking Water 
Standards" (U.S. Publ ic Health Service, 1962) are commonly accepted as 
standards for delivered municipal water. Requirements for some food and 
beverage industries (Lohr and Love, 1954) are even more stringent than 
those for municipal supplies, whereas water used for cooling or steam 
generation should be low in scale-forming constituents, such as calcium, 
magnesium, and silica. Water temperature influences fish propagation as 
well as use of water for industrial cool ing. Chemical quality and thermal 
quality of water in the Susquehanna River basin are described in the re- 
maining sections of this report. Sanitary quality has been evaluated by 
the New York State Health Department in a series of publications (1954, 
1955, 1960) and more recent unpublished studies and is not discussed here. 


Factors Controll ing themical Quality of Streamflow 


Study of available chemical analyses and other data disclosed six 
factors that influence the chemical qual ity of streamflow in the Susquehanna 
River basin: 


1. Chemical quality of precipitation. About one-fourth of the dissolved- 
chemical load carried out of the Susquehanna River basin by streams 
is contributed by precipitation on the basin. Samples of precipita- 
tion were collected monthly from October 1965 through September 1966 
in the form of natural composites at 21 stations on a 20-mile (38- 
kilometer) grid across the basin. Analyses showed considerable var- 
iation in concentrations of constituents from month to month at each 
site but no systematic differences from one part of the basin to 
another. Therefore, a statistical summary of basinwide average 
precipitation quality based on these monthly samples is presented 
in table 7. The samples were collected in a translucent plastic 
funnel-and-bottle apparatus at sites at which no local dust sources 
were apparent. No precautions were taken to minimize bacterial 
action in the stored samples. Samples visibly contaminated by bird 
droppings or insects were discarded, but 51 ight contamination may 
have been overlooked. Hence, the mean values in table 7 may be 
51 ightly high. Individual monthly analyses are tabulated in Appendix 
C. Snow from the storm of December 25-26, 1966, was sampled at 19 
sites in southern Broome County and was found to contain more sulfate 
in Binghamton, Johnson City, and Endicott, 1.6 to 3.0 milligrams per 
liter, than in the countryside roundabout, 0.5 to 1.2 milligrams per 
liter, presumably owing to greater fuel consumption in the cities 
and, hence, a higher sulfur dioxide content in the air there than 
over the countryside; however, the small difference observed is not 
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of practical importance. Chemical quality of rainfall also differs 
from storm to storm (Archer and others, 1968; Thomas and others, 
1966) and could explain minor timewise variation in runoff quality. 
2. Volume of runoff. The original dissolved constituents in precipitation 
are concentrated when part of the water is returned to the atmosphere 
by evapotranspiration. The western part of the Susquehanna River 
basin receives substantially less precipitation and loses slightly 
more water by evapotranspiration than the eastern part (figs. 3 and 
11). Therefore, runoff in the western part of the basin is enriched 
more than that in the eastern part, which may partly explain why the 
specific conductance of runoff in the western part of the basin is 
higher than that in the east (figs. 23 and 26). 
3. Limestone content of the glacial drift. Calcium and bicarbonate ions 
are the major dissolved chemical constituents of streamflow through- 
out the Susquehanna River basin (Pauszek, 1959). To some extent 
these ions are leached from local bedrock and from fragments of local 
bedrock that make up the bulk of the glacial deposits. A far richer 
source of calcium, magnesium, and bicarbonate is the fragments of 
limestone and other carbonate rocks derived from bedrock outcrops 
north of the basin and incorporated in some glacial deposits. Several 
papers (Moss and Ritter, 1962; Denny and Lyford, 1963; Coates, 1963; 
Merritt and Muller, 1959) have stated that many pebbles and smaller 
grains of limestone and other carbonate rocks were carried far south 
of their outcrops by flow of ice and melt water along the wide "through" 
valleys, which head at the northern divide of the Susquehanna River 
basin. These grains are now incorporated in the gravel terraces along 
the IIthrough li val1eys and to some extent in till on the valley walls 
(fig. 22). By contrast, the limestone content of till in the uplands 
declines rapidly within 5 to 20 miles (8 to 32 kilometers) south of 
the limestone outcrops. Over most of the basin there is so little 
limestone in the upland till that weathering has entirely removed the 
carbonates from the uppermost 6 to 10 feet (1.8 to 3 meters) (Denny 
and Lyford, 1963, p. 8). 


Variation in limestone content seems to be the most powerful single 
factor controlling areal variation in chemical quality of streamflow. 
Not only calcium, magnesium, bicarbonate, and hardness but also dis- 
solved sol ids and specific conductance correlate strongly with 1 ime- 
stone content of sand and gravel along the major valleys. Furthermore, 
the water carried by tributaries from carbonate-poor uplands normally 
contains less of these constituents and properties than the water in 
major rivers that is partly derived from carbonate-rich sand and gravel 
along major valleys (fig. 23; compare with fig. 22). This contrast is 
caused not only by the low carbonate content of the unweathered till 
but also by the fact that most of the water reaching upland streams 
travels across or through only the uppermost few feet of the till, 
which is weathered. 


4. Man's activities. Studies by the New York State Department of Health 
(1954, 1955, 1960; also 1968 unpub1ished records) document increased 
bacterial counts and reduced oxygen levels downstream from many cities 
and villages. However, these and other data show that municipal- 
industrial sewage has had only a slight impact on the gross chemical 
character of the major streams. Downstream from the urban areas of 
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Broome County, which are the largest in the basin, the chloride con- 
tent of the Susquehanna River at low flow is about 13 mil'igrams per 
liter more than that upstream (table 8); and a tiny increase in hard- 
ness could easily be explained by geology. 


Tuscarora Creek and the Tioga, lower Canisteo, and Chemung Rivers 
usually have chloride concentrations higher than those in most other 
streams and have a correspondingly high ratio of specific conductance 
to hardness (table 8 and fig. 27), probably because of man IS activities. 
Several gas fields and most of the deep oil or gas test wells in the 
Susquehanna River basin lie in the catchments of these streams (Kreidler, 
1959), and brine produced or leaking from some of these wells (Crain, 
1969), may be affecting the quality of streamflow. Other sources may 
also be involved. Chloride in the Tioga River was ascribed to tannery 
wastes from Pennsylvania by the New York State Department of Health 
(1960), and municipal-industrial wastes from Corning and Elmira pre- 
sumably add chloride to the Chemung River. Chloride concentrations as 
high as 500 milligrams per liter were present intermittently in the 
Cohocton River and Owego Creek in 1954
58 and 1953-54 respectively, 
owing to disposal of water used to wash out cavities for gas storage 
in deeply buried salt beds near Bath and Harford Mills. More recently, 
the small amounts of brine produced during operation of the storage 
facilities are reportedly lagooned and released at high flow. 


Upland tributaries are especially sensitive to local sources of pollu- 
tion because of their generally small flow. Septic-tank effluent in 
upland areas is commonly discharged to roadside ditches and streams 
because of the low infiltration capacity of the till and may be re- 
sponsible for chloride and specific conductance being substantially 
higher than average in some upland streams draining areas of suburban 
development (table 8 and fig. 23). 


5. Contact with earth materials. Concentrations of virtually all chem'ical 
constituents of streamflow are greatest during periods of low flow, 
a relationship traditionally explained by pointing out that during 
rainless periods the flow of streams is sustained by seepage of ground 
water that may have spent weeks or even years percolating through 
earth materials. By cont
ast, during and shortly after storms, water 
reaches streams quickly by flowing across the land surface and as 
rainfall on the channel. Storm runoff has l
ss opportunity to dis- 
solve earth materials and is less subject to concentration of chemical 
constituents by evapotranspiration of water from the soil. La Sala 
(1967) showed that the chemical quality of certain streams of western 
New York on any given date could be estimated fairly accurately by sep- 
arating the streamflow hydrograph into two components, ground-water 
discharge (base flow) and overland runoff, and by assuming that a few 
chemical analyses of low base flow on the main stem and of spring 
floodflowon small tributaries were representative of the two com- 
ponents. The method was also applied and evaluated by Archer and 
others (1968). Only approximate results can be expected from the 
method, at least in the Susquehanna River basin, for several reasons: 


(a) Streamflow peaks are energy waves that move downstream faster 
than the storm runoff that created them. Thus, peak runoff in 
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downstream reaches of a large stream may consist large1y of water 
Ihat entered the channel before the storm and that is more highly 
mineralized than the storm runoff (Frimpter, 1973, p. 32). 


(b) There is no clear distinction between overland runoff and shallow 
ground-water discharge in the uplands. Several samples were col- 
lected along an abandoned dirt road incised about a foot (0.3 meter) 
below the original surface of an upland hi11side south of the city 
of Binghamton, where surface runoff occurs during and for severa1 
days after some major storms and periods of snowmelt. The hillside 
upslope was largely meadow, with some brush and woodlot, unused 
during the period of study. Results are summarized in figure 24 
and table 9. Figure 24 shows that specific conductance is not 
strongly correlated with flow conditions at the site or with flow 
duration of nearby streams. Four of the samples plotted in fig- 
ure 24 were collected several days after the last rain or snowmelt 
and, hence, must represent ground water draining from the till. 
These four samples do not differ significantly in specific conduc- 
tance from samples that represent sudden large surges of runoff 
during or immediately after storms. Both the storm runoff and the 
shallow ground-water discharge may have fol10wed a similar path, 
partly through shallow subsurface openings in the till (mole runs, 
cavities formed by ice or roots, fractures, sandy zones, and loose 
soil) and partly across the land surface. Samples were a1so col- 
lected from five small springs and five streams in the basin of 
Pumpel1y Creek 15 miles west of Binghamton during periods of moder- 
ately high base flow (50-67 percent flow duration). Chemical qual- 
ity of water from the first two of the five springs (table 10) was 
similar to median chemical quality of samples from the Binghamton 
site (table 9), most of which apparently represent overland runoff. 
Water from the other three springs contained substantially more 
calcium, magnesium, and bicarbonate, resembling samples from some 
nearby wells (Randall, 1972). 


(c) Chemical quality of storm runoff from the uplands may vary signifi- 
cantly from place to place. During periods of fair-weather snowmelt 
in early 1966, samples of runoff flowing in grassy swales or tiny 
rills were collected at 18 sites scattered over the uplands of the 
Susquehanna River basin. Median chemical qual ity was similar to 
that at the Binghamton site (table 9) and is probably a reasonable 
average for storm runoff from upland hillsides basinwide, except 
perhaps in the northeast corner of the basin. However, as shown 
by table 9, the variation from place to place is substantial, much 
greater than variation w'th time observed at the Binghamton site. 


(d) Change in chemical quality between high and low flow along most 
major streams in the Susquehanna River basin is caused by a change 
in source of ground water as well as by a change in percentage of 
ground water as a component of streamflow. At high flow, about 
90 percent of the water carried by the rivers originates as over- 
land runoff or shallow ground-water discharge on upland hillsides, 
which, as explained under factor 3, are generally poor in lime- 
stone. Sand and gravel along the major valleys, much of which is 
rich in limestone (fig. 22), contributes at least 80 percent of 
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the low base flow. The result is that the increase in dissolved- 
solids concentration from high to low flow is greater in most 
major streams than in small streams that drain only upland areas. 


6. Volume of lakes. Streamflow entering a lake blends with lake water, 
so that the highest and lowest concentrations of dissolved constit- 
uents that occur from time to time in inflow to the lake are not ob- 
served in the outflow. A large lake with a replacement time greater 
than I year will discharge water whose quality is equivalent to that 
of tributary streams at mean flow (F. J. Pearson, written commun., 
1968). 
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Table 8.-- Chloride concentration in streams, Susquehanna River basin, New York 


Stream Typical chloride concentrations Basis for computation of 
(milligrams per liter) chloride concentrations 
Median flow Low flow 
(50 percent (about 95 
1931-60 flow percent 1931- 
durat ion) 60 flow 
duration) 


Susquehanna 
and Chenango 
Rivers at and 
upstream from 
Binghamton 


3 to 5 


4 to 8 


Average chloride concen- 
tration for the indicated 
flow was selected from a 
regression line of chlo- 
ride concentrations plot- 
ted against streamflow 
for each of nine stations 
sampled regularly. The 
range of these nine av- 
erage values is shown. 


Susquehanna 
River, down- 
stream from 
Binghamton 


19 


Concentration shown is 
an average of two to four 
samples at each of four 
sites, 1953. 


Chemung, 
Ti oga, lower 
Canisteo Rivers; 
Tuscarora Creek 


12 to 17 


25 to 35 


Average chloride concen- 
tration for the indica- 
ted flow was selected 
from a regression line 
of chloride concentra- 
tions plotted against 
streamflow for each of 
five stations sampled 
regularly. The range of 
these five average values 
is shown. Chloride con- 
centration of the Tioga 
River was highly variable 
at low flow; maximum ob- 
served concentration was 
82 mg/1. 


Cohoe ton and 
upper Canisteo 
Rivers 


10:!: 


Estimated from concentra- 
tions of two to four sam- 
ples at many sites at 
larger flow, 1953 and 1958. 


Fivemi Ie Creek 
(tributary to 
Cohocton River 
at Kanona) 


12 


17 


Average values for indi- 
cated flows, based on 
monthly samples 1967-70. 


Upland trib... 
utaries in 
eastern Sus- 
quehanna River 
ba sin 


4.2 
(0 to 49) 


Median (and range) of in- 
dividual samples at 50 
sites, collected chiefly 
in August 1966. 


Upland tributaries 
in Chemung River 
basin 


7.3 
(4.3 to 37) 


Median (and range) of in- 
dividual samples at 25 
sites, collected chiefly 
in August 1966. 
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rain or snowmelt; water clear. No flow or 
very small flow before storm 
o Same as above, but water turbid owing to 
intense rain and rapid runoff 
6 Continuing moderate flow during period of 
snowmelt and Cor} freQuent rain 
. No rain or snowmelt for several days before 
sampling; flow very small 
3.13-66 Date sample collected. Peak runoff from 
some of the storms sampled reached gaging 
stations the day after sampling; if so. tip of 
arrow shows average flow duration on that day 
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Figure 24.--Specific conductance of apparent overland runoff 
from a hillside in the town of Binghamton. 


62 



V'I V'I 
C (I) 
o V'I 
.- >- 
.. +-' .... 
V'I to to 
(I) U C 
"'CO« 
.- ...J 
V'I 
.... . Q 
.- '- 
.c (I) X 
+-,.- 
"'C .- "'C 
C .... C 
to (I) 
-'-a. 
0.(1)0. 
::J a. « 
E V'I C 
o E'- 
'- to 
....'-"'C 
0)(1) 
(1).- +-' 
.... V'I 
'- ..... .- 
to .- .... 
.c E 
U (I) 
V'I C '- 
to 


"'C 


V'I V'I 
'- V'I (I) 
(I) (I) V'I 
+-'(:>- 
to"'C.... 

 '- to 
I to c 
"'C.cto 
c 
::J "'C .... 
OCto 
'- to ::J 
"'C 
V'I'- 

 
.
 
(I)"'C 
::J C 
to +-' .- 
.c .- 
V'I+-''''C 
V'I C 
"'C C to 
C 0 
to U .. 
C 
....-0 
.... to.- 
o U +-' 
C.- U 
::JE(I)- 
'- (I).... . 
.c....> 
"'CU 0 . 
C U Z 
to 
.... (I).. 
'-
- >- 
(I) '- a. C 
> 0 E to 
O>tO.o 
V'I- 
+-'
 « 

 
b .. 
'- >- 
to .. V'I (I) 
C (I) > 
.- +-' '- 
to V'I to ::J 
to "'C V) 
.....0 
o 


0"\ 
(I) 
..0 
to 
I- 


x 
a. 
(I) 
U V'I 
C 0 +-' 
U to.c to 
.- +-' E 
.... U 0 E 
.- ::J '- U_ 
U"'C U U 
(I) C.- '-0 
0.0 E (l)Lr\ 
V) U- o.N 
- 
M 
V'I-O 
V'I O)U 
(I)
 to 
C U 
"'C .. 
'- to V'I 
tou to 
X-- 
(I)- 
+-' M 
I tOO 
.- '-Z 
Z +-' - 
I 
0 (1)- 
- "'C - 
.c .- U 
U '-- 
- 
I (I) ..:t' 
- +-'0 
::J to V) 
V) .... - 
I (1)- 
'- +-' M 
to tOO 
U CU 
.- OX 
CO ..0 - 
- 
-E "'C 
to ::J (I) 
Z'- to+-' 
-V'lZ to 
V'I V'I :; 
I 
E to 
::J+-, to U 
0 .... 
"'Co..-to 
o 
 U 
V)+-- 
I 
(I) 
C E- 
O)::J 0) 
to .... x: 

 V'I- 
I E- 
- ::J to 
to .- U 
U U- 
to - 
U N 
.- 0 
- .- 
.- V) 
V)- 


N 0"\ ...... Lr\ ..:t' N 
+-' 
\.0 
 Lr\ 0"\ \.0 ...... Lr\ CO V'I 
(I)"'C 
.c C 
0) to 
- .c C 
Lr\ 
..:t' +-' V'I 
V'I X to 
Lr\ ..::J" \.0 ...... 0 00 (I) (1)..0 
Lr\ 0 M N Lr\ M +-' C 
N (I) 
N V'I (I).c 
..:t' .c+-, 
'- +-' 
(I) .... 
.c V'I 0 
- +-' (I) 
...... 0 E '- 
\.0 (I) 
- '- +-' C 
00 \.0 00 .::t 0 0"\ 00 0 '- 
M N ..::J" .... (I) 0 
(I) U 
N "'C '- 
(I) .c+-, 
+-' +-' V'I 
- to to 
...... +-' (I) 
M M 0 - 0 ::J ::J.c 
U O+-' 
0 ..:t' ..:t" 0"\ 00 ..0 '- 
to to 0 
U C 
(I) 
V'I '- (I) 
(I) to.c 
Lr\ 0"\ 0 ...... 0"\ Lr\ ::J +-' 
(I) 
..:t' L(\ 00 to U C 
> C.- 
to 
+-' (I) 
Lr\ 00 U"'C 
« ::J.- 
\.0 \.0 \.0 Lr\ U'\ LI'\ 00 00 "'C V'I 
N N c- 
O- 
"'C U'- 
(I) .c 
+-' U 
to to 
Lr\ 
 .... 
::J C 
LI'\ 0 M .::t 00 N 00 U U 0 
N 0 (I) 
to o."'C 
N U V'I (I) 
+-' 
(I) "'C U 
'- C (I) (I) 
(I) to- '- 

 ::J 
.. 0 +-' 
0 N 00 M LI'\ V'I V'I U V'I 
'- V'I to 
N M N LI'\ 00 
 (I) (I) 0. 
C- 
+-' "'C a. (I) 
0 
E- 
to to +-' 
.cV'l+-' 
"'C to 
(I) .. to U 
C (I) 
M 0 \.0 ...... ...... +-' E to 
.d- E to 0 
M ..:t' 00 '- '-'-"'C 
(I) +-'.... C 
+-' to 
(I) C (I) 
- "'C '-
 
0 .. to U 
..:t' N M N \.0 (I) (I) 0 
- '- +-' V'I '- 
LI'\ 0 N ..:t' LI'\ N 00 (I) to(I)"'C 
00 
 C ::J (I) 
...... 0-..0 
(I) .0 to 
+-' '- > (I) 
to C 
V'I U E 0 
LI'\ \.0 ..:t' \.0 .- ::J+-, 
C ..0 E V'I 
N \.0 00 M LI'\ N M 0 .- (I) 
+-' .. X E 
E 5
:: 
to 

I .c 
.... .... 0) U (I) >- 
0 0 C - .c ..0 
E E V'I E E V'I to+-' 
C ::J ::J '- (I) C ::J ::J '- (I) CO U "'C 
to E E (1)- to E E (1)- ... (I) 
.0 a. 

 (I) '-- U 
"'C X C E IE "'C X C .c o V'I C 

 to ::J to (I) to ::J to +-' .... (I) (I) 

 
 Z V'I 
 
 
 %V'I V'I ::J 
+-' V'I(I)- 
to (I).c.... 
::J+-,C 
V'I (I) V'I c.- 
(I).c (I) to (I) 
'- +-'+-' ::J > '->- 
to .. to C\.O to- 
(I) (I) C +-'V'I+-' C .- \.0 to E 0...0 
C 0 to ::J C V'I 0"\ > ::J to 
a. +-' (I) '- 0 tOto- E c.o 
.- V'I (I) EOO -V'I (I).c.c.o (I) 0 
+-,(I)+-,tO\.O O)(I).c 0)(1) 0) E X '- 
- - .- .c I C-+-' ::J ::J '- C 0 to C a. 
::J a. V'I 0) \.0 0.0 o 0'" (I) .- V) 
 
 
x: E c\.O V) E '- V'I > '- o (I) 
to +-' .- 0"\ to 00 .c ::J.- a. riil 
I
 
 
V'I to co- V'I - +-' V) a:: V'I 
« en -
 
63 



CU 
(I) - 
4010. 
I:: E 
CU fO 
I::::J(I)(/) 
401 
(I) .- \I- ::> 
f04oJO 
..0 (I) 
I:: 

O 
CU 0 


(I) 0'\ 0.-0 
E - E I:: 
to to CU 
CU CU (I) 0. 
1..1:: 0. 
4oJ::J\l-c:( 
(I) "") 0 
I:: 
- I:: (1).- 
_ i_ I:: 

 
 O
 -g 
(1)001-1401 
-to (I) 
-0 \I- 0'- 
I:: 0- 
tOCU-l 
(I) 
(I) to 
..0 
I:: 
.- \l- 
I.. 0 


CU 
I.. 
· to 
I.. 
CU (I) 
401 CU 
(I) 
(I) (I) - >- _ 
-0 · 
EOl..tO> 
O'-CUI:: · 
I.. I.. 0. to Z 
\l-CU 
0.(1)- 
I.. EtO>- 
CU en to ::J I:: 
401 c: I.. -0 fO 
to.- en 0- ..0 

 1...- > _ 
::J - .- c:( 
\1--0--0 
o .- I:: 
-0 e.- 
(I) CU 
Q)4oJ1::"'O 
(I) 0.- I:: 
cu to 
- - (I) 
to - (I) ... 
I::OCUC- 
to 0 I:: 0 fO 
-0'- 0 
(I) I.. 401 .- 
to CU to 0 en 
o-.cCUO 
-- Q. ......... 

fij-go3 
.c(/)tOo
 
U 
I 
I 


o 


CU 
..0 
fO 
I- 


>- 
CU 
> 
I.. 
::J 
(/) 


x 
0. 
CU 
0 (I) 
I:: 0 401 
0 to.c to 
0- 401 5 
\I- 0 E 
.- ::J 1..0_ 
0-0 0 U 
CU I:: 0- I.. 0 
0.0 ECULt\ 
(/) O-o.N 
- 
C"t'\ 
(1)-0 
(I) enu 
CU2: to 
I:: U 
-0 ... 
I.. to (I) 
tou to 
X -- 
CU- 
401 C"t'\ 
I tOO 
0- I..Z 
Z 401 - 
I 
0 CU- 
- -0- 
.c .- u 
u I.. - 
- 
I CU ..::r 
- 4010 
::J to(/) 
(/) \I- - 
I cu- 
I.. 401 C"t'\ 
to tOO 
U I::U 
.- ox 
m ..0 - 
-E 
to ::J 
Z 0- to 
- (I) Z 
(I) 
E to (I) 
::J 401 to 
.- 0 
-0 c... _ 
0 
 
(/) +- 
I 
CU 
I:: E- 
en::J en 
to.- 2: 
2:(1)- 
I e- 
- ::J to 
to .- U 
U 0- 
fO _ 
0 N 
.- 0 
- .- 
.- (/) 
(/)- 


o 
. 
,..... 


,..... 
Lt\ 


0'\ 


o 0 
. 
o 


o N 
N 


Lt\ ..::r 


0'\ N 


C"t'\ N 
. . 
N N 


LI\ co 


N C"t'\ 
. . 
Lt\ Lt\ 


. . 
co Lt\ 


co 
. 
'-0 


0'\ 
. 
'-0 


,..... 


co 
Lt\ 


co 
Lt\ 


co 
N 


o 
N 


'-0 
..::r 


'-0 
..::r 


0'\ 0'\ 
. 
C"t'\ C"t'\ 


,..... 
C"t'\ 0 ..::r 
N ..::r 


'-0 N N 
N N N 


N \D 0 
C"t'\ N 


'-0 
. 
Lt\ 0 C"t'\ 


..::r ..::r - 
. . 
C"t'\ ..::r co 


C"t'\ - 0 
- N 


co 


,..... C"t'\ '" 
. . . 
,..... ,..... co 

I 
I 


fO 
::J (I) 
"'0 en 
.- c 
>.- 
L. 
-00. 
I:: (I) 


64 


0'\ 
. 
'-0 


N 
. 
,..... 


'-0 
Lt\ 
N 


N 
N 


..::r 
co 



 
..::r 


,..... 
N 


Lt\ 


N 
..::r 


\D 
. 
..::r 


..::r 
C"t'\ 


C"t'\ 



 
. 
..::r 


(I) 
.!i 
\I- Co cu 
o E L. (I) 
ttt.w- 
C (I) (I) Q) 
to c 
"'O
a; 

.- I...c 
E\I-\l-C.) 


-0 
C 
fO 
- 
E 
I.. 
to 
\I- 
CU 
0. 
o 


(I) 
0- 
::J 


5 
I.. 
\I- 


I.. 
CU 
N 


.., 
I.. 
CU 
\l- 
I.. 
o 
CU 
I.. 
::J 
C 
to 
E 


401 
o 
CU 
\I- 
CU 
I.. 


>- 

 


E 
::J 
.- 
"8 
(I) 


-0 
I:: 
ftJ 


CU 
401 
to 
I.. 
401 
C 


.. 
Q) 
-0 
I.. 
o 
.c 
o 
.c 
en 
.- 
x 

I 



Is the Chemical Quality of Streamflow Changing? 


Maps and tables in this report were constructed on the assumption that 
chemical data from different sites are comparable, even though collected in 
different years from 1942 through 1970 -- in other words, that changes in 
manls activities have not caused a persistent increase or decrease in the 
major chemical constituents of streamflow. This assumption seems reasonable, 
except possibly for the Susquehanna and the Chemung Rivers downstream from 
major urban centers near Binghamton and Elmira, because population increase 
has been modest over most of the basin, and a small increase in manufacturing 
has been accompanied by a decline in farming. In Otsego County, for example, 
population increased l3 percent between 1940 and 1960, and total manufacturing 
employment increased 7 percent between 1947 and 1963 (New York State Depart- 
ment of Commerce, 1967-68 and no date). However, there are very little data 
to verify or disprove the assumption that chemical data from different sites 
and different years are comparable. The longest record of more or less re- 
gularly scheduled analyses in the basin is at Bainbridge on the Susquehanna 
River. At that site, the average dissolved-solids concentration at any given 
flow probably did not change significantly between 1942 and 1964 (fig. 25). 
By contrast, an increase in mean sulfate concentration from 9.2 milligrams 
per liter for 20 samples collected during 1942-44 to l2.8 milligrams per 
liter for 20 samples collected during 1953-64 was found to be statistically 
significant at the 5 percent confidence level by a two-sample t-test (Dixon 
and Massey, 1957, p. l02 and p. 12l) and cannot be explained by differences 
in discharge. Most sulfate in streamflow in rural areas is derived from 
precipitation (Fisher and others, 1968; Gambell and Fisher, 1966), so the 
observed increase could be due to an increase in derivatives of sulfur in 
the atmosphere. 


Estimating Chemical Quality at Any Site 


The preceding discussion of chemical quality has explained that average 
specific conductance, dissolved-solids concentration, concentrations of many 
principal ions, and hardness of water in any particular stream in the New 
York part of the Susquehanna River basin at any particular flow are influ- 
enced by the average chemical quality of precipitation (which seems uniform 
basinwide), by the departure of the particular flow from mean flow, and by 
the following characteristics of the area drained: ratio of annual or sea- 
sonal runoff to precipitation, average 1 imestone content of upland till and 
bedrock, average limestone content of any stratified drift in valleys, volume 
of lakes, and the effect of manls activities (which may be roughly propor- 
tional to population density). Lack of time and of precise values for some 
of these variables precluded an attempt to develop a prediction equation. 
However, several useful relationships have been presented. The specific 
conductance of any stream at low flow may be estimated for figure 23. Var- 
iation of specific conductance of major streams with time may be estimated 
from figure 26, which is based on samples collected daily or monthly at 17 
sites. Specific conductance values from figures 23 and 26 or from field 
measurement may be used with figure 27 to estimate dissolved-solids content 
and hardness of water. Areal variation in chloride, may be estimated from 
table 8. Chemical analyses of samples collected daily or monthly at 14 gaging 
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stations (fig. 9) are published in Geological Survey Water-Supply Papers 
l350, 1400, 1450, 1520, 1966, 2011, or 2091, and in Water Resources Data 
for New York, Part 2 (distributed by the Geological Survey in Albany). The 
hydrologist who desires to construct a chemical qual ity duration curve for 
any constituent at a Geological Survey gaging station where samples have 
not been collected may follow the approximate method of La Sala (1967), 
using median values in table 9 as representative of runoff from upland hill- 
sides (La Sala's "overland runoff") and low-flow analyses such as those 
presented by Pauszek (1959, p. 91-94) or by the U.S. Geological Survey (l968, 
p. 75-83) as representative of base flow. 
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Figure 26.--Variation in specific conductance of streamflow in the 
Susquehanna River basin with time. For each station, 
specific conductance measurements were p1ott
d against 
instantaneous or daily discharge; the average relation 
was used to select specific conductance values corre- 
sponding to 1931-60 flow-duration values in Appendix A. 
(Values for cohocton River at Campbell were based on the 
variation in hardness, converted to specific conductance 
using figure 27 because measurements at this station were 
made in 1956 when the Cohocton River temporarily carried 
brine waste from excavation of salt caverns for gas stor- 
age and specific conductance was abnormally high.) 
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Temper.ature 
Temperature of streams in the Susquehanna River basin depends chiefly 
on air temperature, which is inversely related to altitude and latitude 
and follows a well-known seasonal cycle. Locally, stream temperature is 
modified by ground-water inflow, site conditions, and some activities of 
man (notably reservoir operation and large discharges of heated water from 
powerplants). Several years of daily temperature records have been collected 
at various stations (fig. 28). In addition, unpublished monthly temperature 
measurements over many years at each of the gaging stations in figure 9 are 
in the files of the Geological Survey. 


Temperature variations at two stations with long records, Susquehanna 
River at Johnson City and Tioughnioga River at Cortland, are illustrated in 
figures 29 and 30. One reason the annual variation at Cortland is smaller 
than that at Johnson City may be Cortland's more northerly location and 
higher altitude (1931-60 normal air temperature computed by the National 
Weather Service, 46.5°F or 8°c at Cortland and 48.8°F or 9.3°C near Johnson 
City). However, the major reason is probably an unusually large influx of 
ground water immediately upstream. Three broad valleys filled with sand and 
gravel come together at Cortland less than 1 mile upstream from the measure- 
ment site. Downstream, the Tioughnioga River valley contains only a narrow 
thin band of sand and gravel, which probably transmits only a fraction of 
the underflow arriving from upstream. Monthly mean temperatures for 1 year 
at four other stations (01-5025, 01-5030, 01-5255, and 01-5310; fig. 25) fall 
within the range of 30-day means at Johnson City; two other stations (01-5070 
and 01-5295; fig. 25) had somewhat lower summer temperatures, but not as low 
as at Cortland. Study of these and other records suggests that figure 29 
may be taken as representative of major streams in the southern part of the 
basin. If there are unusually broad, thick surficial aquifers immediately 
upstream (Hollyday, 1969), or extensive high terraces of sand and gravel, 
or if the stream is small and high in altitude in the northern part of the 
basin, curves somewhat less extreme than those in figure 29 may be postulated. 


Temperature anomalies downstream from reservoirs in the basin have not 
been studied. However, the effect of major reservoirs on temperatures down- 
stream is known to depend on when the stored water is released and on the 
level of the reservoir from which the water is drawn (Williams, 1968). 


Temperatures of small upland streams (fig. 31) are similar to those of 
larger streams but tend to fall below most reaches of major rivers (fig. 29) 
in summer. If the measurements in upland streams had been made at 8 to 10 
a.m., as were the measurements at Johnson City and Cortland, the curves in 
figure 31 would probably have been drawn 1° to 2° Fahrenheit (about 1° Cel- 
sius lower). One factor that may help reduce summer temperatures in upland 
streams is the effect of shade (Brown and Krygier, 1970), because the narrow 
channels of these streams are easily shaded by riparian vegetation and com- 
monly lie in steep-sided, wooded valleys. Temperatures of upland streams 
draining heavily forested basins were below the average curve in figure 31 
from June to September. 
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Figure 29.--Variation in temperature of Susquehanna River at Johnson City. 
Curves are based on once-daily temperature measurement at about 
8 a.m. 1955-67. Measurement site is at Goudey Station of New 
York State Electric and Gas Corporation, 5 m:iles (8 kilometers) 
upstream from Geological Survey station 01-5135 at Vestal. 
Mean daily temperatures, computed from hourly measurements, 
average about 1.5°Pahrenheit (0.8°Ce1sius) higher than 8 a.m. 
temperatures (except during winter). In winter, heated water 
is sometimes recirculated through the river intake to prevent 
icing. This recirculated water causes measured temperature to 
be slightly above actual river temperature. 
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Figure 30.--Variijtion in temperature of Tioughnioga River a
 Cortl
nd. 
Curves are based on once-dailY temperature meq$urement be- 
tween 9 and 10 a.. m. 1956-67.. Maximum daily curve ignc;:Jres 
five daily measurements in 1957 
hat'plot well a1)ove other 
d,ata tor the same time of year. Measurement site is at 
mU11icipa1 sewage-treatment plant, 0.4 m.;i.le (0.6 kilometer) 
dow
$tream trom Geological Surv
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Fi9u:r: 31....-Variation in temperatu're of upland streams. Curves are based 
on about 215 individual temperature measurements, most taken 
between 10 a.m. and 3 p.m., at stations a1-S0BO and 01-5085 
(1961-68), and at stations 01-5074.7, 01-5257.5, and 01-5264.95 
(1966-68). (See figure 9 for statiofl locati.ons.) Basins up- 
stream from stations 01-5080, 01-5074.7, and 01-5264.95 Were 
heavily forested. 
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Appendix A.-- Statistical summary of streamflow 


Periods of record : In general, years listed in this Appendix are water 
years, beginning October 1 and ending September 30. However, years 
listed in the headings of annual lowest mean flow tables are climatic 
years, beginning April 1 and ending March 31. Both of these specia1 
years are identified according to the calendar year that includes 9 of 
their 12 months. Statistics for long-term continuous-record stations 
are based on data collected through September 1967; the years of actual 
or adjusted record represented by each set of statistics are given. 
Records of daily flow subsequent to 1967 have been collected at many 
of these stations, as shown in table 2. Statistics for partial-record 
stations and for short-term continuous-record stations are estimated by 
correlation with long-term index stations. The uncertainty in estimat- 
ing magnitude of flows by correlation is probably greater than the un- 
certa,inty in frequency caused by somewhat different periods of record 
at index stations. Also, for many corre1ations, two nearby, long-term 
stations having different lengths of record were used as index stations. 
Therefore, flow statistics for partial-record stations and short-term 
continuous-record stations are indicated as applying "through" 1959, 
1966, or 1967, which should be interpreted to mean a period of 20 
years or longer ending in the year 1isted. 


Re ulation or diversion: Any regulation or diversion known to affect each 
station as of 19 7 is noted under remarks. 
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Appendix A.-- Statistical SummaTY of streamflow (Continued) 


01-4965.00 Oaks Creek at Index, N.Y. 
LOCATlON.-- Lat 42°39 1 56", long 74°57'36", Otsego County, on right bank 200 ft upstream from bridge on State 
Highway 28 at Index, 0.5 mile upstream from mouth, and 3 miles southwest of Cooperstown. 
DRAINAGE AREA.-- 102 sq mi. AVERAGE DISCHARGE.--32 years, 163 cfs 
RECORDS AVAILABLE.--November 1929 to September 1932, March 1937 MINIMUM DAILY DISCHARGE.--1.4 cfs 
to September 1967. 


Period on which 
data are based 
1931-32, 1938-67 
1931-60 
REMARKS.--Before 
Dam reportedly 


Discharge, 
5 
560 
1,000 570 
June 1964, flow regulated by natural storage in Canadarago Lake; by dam at outlet the
after. 
closed each spring to raise lake level about 2 ft for recreational purposes; opened each fall. 


of Roseboom, 


RECORDS AVAILABLE.--7 discharge measurements 
(1966-68) . 


PEAK DISCHARGES.-- 


RECORDS AVAILABLE.--6 discharge measurements 
(1966-68). 


PEAK DISCHARGES.-- 


in 


01-4970.00 Cherry valley Creek at Westville, N.Y. 
LOCATlON.-- Lat 42°38 1 00", long 74°52 1 55", on left bank 40 ft downstream from highway bridge at Westville, 
Otsego County, and 4 miles upstream from mouth. 
DRAINAGE AREA.--81.; sq mi. 


Period on which 
data are based 


indicated number of 
interval, in years, 
index stations 


RECORDS AVAILABLE.--February 1930 to June 1931, 
July 1938 to June 1941. 
PEAK DISCHARGES.--4,470 cfs on September 22, 1938 


in 


1931-60 60 11 
REMARKS.--Because of the short period of record, duration and frequency curves were developed on 
correlation studies using monthly mean discharges during open-water periods. 
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Appendix A.-- Statistical summary of streamflow (Continued) 


01-4972.00 Cherry Valley Creek at Milford, N.Y. 
LOCATlON.--Lat 42°35'34 11 , long 74°55'42", at bridge off State Highway 166, 0.6 mile eest of Milford, 
Otsego County. 
DRAINAGE AREA.--90.4 sq mi. 


PEAK DISCHARGES.-- 


indicated number of 
interval, in years, 
index stations 


RECORDS AVAILABLE.-- 14 discharge measurements 
(1956-62, 1964). 


01-4975.00 Susquehanna River at Colliersvil1e, N.Y. 
LOCATlON.--Lat 42°29 1 59", long 74°58'51", on right bank 0.25 mile downstream from powerplant of New York 
State Electric and Gas Corp., and 0.5 mile north of Colliersvil1e, Otsego County. 
DRAINAGE AREA.--349 sq mi. AVERAGE DISCHARGE.-- 43 years, 552 cfs 
RECORDS AVAILABLE.--May 1907 to December 1908, MINIMUM DAILY DISCHARGE.-- 1.6 cfs, *5.3 cfs 
July 1924 to September 1967. 


ANNUAL 


in years, 


by 


unusual 


by 


01-4975.30 Oak Creek near East Worcester, N.Y. 
LOCATION.--Lat 42°38 1 33", long 7,+°41'04", at bridge 0.8 mile northwest of Calcutta and 1.5 miles northwest 
of East Worcester, Otsego County. 
DRAINAGE AREA.--5.55 sq mi. 


RECORDS AVAILABLE.--6 discharge measurements 
(1967-68). 


PEAK DISCHARGES.-- 


01-4978.00 Schenevus Creek at Schenevus, N.Y. 
LOCATlON.--Lat 42°32 1 45", long 74°50 1 00", at bridge on Tannery Street, Schenevus, Otsego County. 


DRAINAGE AREA.--57.8 sq mi. 


1931-60 


indicated number of 
interval, in years, 
index stations 


RECORDS AVAILABLE.--22 discharge measurements 
(19 4 9-50, 1956-62, 1964-66). 


PEAK DISCHARGES.--1,700 cfs on March 27, 1963 
2,200 cfs on March 5, 1964 
200 cfs on June 23, 1972 


Period on which 
data are based 


in 
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Appendix A.-- Statistical summary of streamflow (Continued) 


01-4979.02 Middle Brook at North Harpersfield, N.Y. 
LOCATION.--Lat 42°2811211, long 74°41 1 06 11 , at bridge on North Harpersfield Road, 0.4 mi Ie southeast of 
North Harpersfield, Delaware County. 
DRAINAGE AREA.--12.0 sq mi. 


numbe r of 


KECORDS AVAILABLE.--6 discharge measurements 
( 1966-68) . 


PEAK DISCHARGES.-- 


01-4979.10 Center Brook at West Harpersfield, N.Y. 
LOCATION.--Lat 42°26 1 02 11 , long 74°43 1 25", at bridge on Kortright Center Road south of State Highway 23 at 
West Harpersfield, Delaware County. 
DRAINAGE AREA.--12.9 sq mi. 


RECORDS AVAILABLE.--5 discharge measurements 
(1967-68) 


PEAK DISCHARGES.-- 


in 


01-4979.85 Kortright Creek at East Meredith, N.Y. 
LOCATlON.-- Lat 42°25 1 25 11 , long 74°53 1 25", at bridge on Davenport Center Road at East Meredith, Delaware County. 


DRAINAGE AREA.--25.6 sq mi. 


RECORDS AVAILABLE.--12 discharge measurements 
( 1966-68) . 


PEAK DISCHARGES.-- 


in 


01-4985.00 Charlotte Creek at West Davenport, N.Y. 
LOCATION.uLat 42°26 1 42", long 74°57 1 50", Delaware County, on right bank at downstream side of bridge on County 
Highway II at West Davenport, 700 ft upstream from small tributary, and 1.7 miles downstream from Pumpkin Hollow. 
DRAINAGE AREA.--167 sq mi. AVERAGE DISCHARGE.--29 years, 245 cfs 
RECORDS AVAILABLE.--June 1938 to September 1967. MINIMUM DAILY DISCHARGE.--4.5 cfs 


in years, 


"at Davenport Center". Drainage area of 164.5 sq mi used in 
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Appendix A.-- Statistical summary of streamflow (Continued) 


01-4990.00 Otego Creek near Oneonta, N.Y. 
LOCATION.--Lat 42°27 1 03", long 75°0&153", on right bank 1.5 miles south of West 
mouth, and 2.7 miles west of Oneonta, Otsego County. 
DRAINAGE AREA.--108 sq mi. 
RECORDS AVAILABLE.--August 1940 to September 1967. 


Oneonta, 1.7 miles upstream from 


AVERAGE DISCHARGE.-- 27 years, 165 cfs 
MINIMUM DAILY DISCHARGE.-- 3.6 cfs 


ANNUAL 


in years, 


State Highway 417, 0.4 mile 


RECORDS AVAILABLE.--6 discharge measurements 
(1966-67) . 


PEAK DISCHARGES.-- 


RECORDS AVAILABlE.--July 1966 to September 1968. 


01-4990.50 Flax Island Creek near Otego, N.Y. 
lOCATlON.--Lat 42°24100", long 75°12115", on left bank 250 ft downstream from private bridge, 1.5 miles upstream 
from mouth, and 1.6 miles west of Otego, Otsego County. 
DRAINAGE AREA.--4.22 sq mi. ANNUAL LOWEST MEAN DISCHARGE, in cfs, for indicated number of 
consecutive days and indicated recurrence interval, in years, 
for periods of record based on records at index stations 
Perlo 0 record: Throu h 959 Throu h 
Consecutive Recurrence interval Recurrence interval 
de s 2 1 0 0 2 1 0 0 
1 0.05 0.01 0.01 0.04 0.01 0.00 
7 . 06 . 0 I . 01 . 05 . 0 I . 0 I 
30 .1 .02 .02 .09 .02 .01 
DURATION OF DAILY DISCHARGE 
which was equaled or 
30 40 50 
.6 3.3 
4.6 


in 


PEAK DISCHARGES.--590 cfs on May II, 1967 
612 cfs On June 12, 1968 


01-4991.95 Brier Creek near Otego, N.Y. 
LOCATlON.--Lat 42°23138", long 75°13120", along Brier Creek Road, 1.3 miles north of State Highway 7, and 
2.4 miles west of Otego, Otsego County. 
ORAINAGE AREA.--6.96 sq mi. 


RECORDS AVAILABLE.--8 discharge measurements 
(1966..68). 


PEAK DISCHARGES.-- 
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Appendix A.-- Statlstical summary of streamflow (Continued) 


LOCATlON.--Lat 4rI8 ' 06", 


of Bennett Hollow Road, 


RECORDS AVAILABLE.--7 discharge measurements 
(1964, 1966-68). 


PEAK DISCHARGES.-- 


in 


01-4994.70 East Branch Handsome Brook at franklin, N.Y. 
LOCATlON.--Lat 4r20'27", long 75°09'09", on left bank at downstream side of bridge, 0.7 mile east of Franklin, 
Delaware County, and 1.5 miles upstream from mouth. 
DRAINAGE AREA.--9. 12 sq mi. ANNUAL LOWEST MEAN DISCHARGE, in cfs, for indicated number of 
consecutive days and indicated recurrence interval, in years, 
for periods of record based on records at index stations 
Period of record: Throu h 1959 Throu h 19 
Consecutive Recurrence interval Recurrence interval 
da s 2 10 0 2 10 0 
1 0.5 0.25 0.15 0.5 0.25 0.15 
7 .6.3.2.55 .3 .2 
30 .9.4.3.8 .35 .3 
DURATION OF DAILY DISCHARGE 
which was equaled or 
30 40 50 
I II 7.5 
17 12 7.8 


RECORDS AVAILABLE.--September 1966 to September 
1968. 


PEAK DISCHARGES.--269 cfs on March 29, 1967 
320 cfs on May 30, 1968 


in 


01-5000.00 Ouleout Creek at East Sidney, N.Y. 
LOCATION.--Lat 42°20 ' 00", long 75°14'07", Delaware County, on right bank 0.2 mile downstream from bridge on County 
Highway 44, 0.4 mile downstream trom East Sidney Dam, at East Sidney, and 4.0 miles upstream from mouth. 
DRAINAGE AREA.--I03 sq mi. AVERAGE DISCHARGE.--27 years, 163 cfs 
RECORDS AVAILABLE.--August 1940 to September 1967. MINIMUM DAILY DISCHARGE.-- 1.2 cfs, *1.9 cfs 


ANNUAL LOWEST MEAN DISCHARGE, in cfs, for indicated 
number of consecutive days and indicated recurrence 
in years, i nterva I in ears based on records 
Period of record: 1941-59 
Consecutive Recurrence interval 
da s 2 1 0 0 
1 7.63.1 2.2 
7 9.34.5 3.7 
30 13 7.0 6.0 
DURATION OF DAILY DISCHARGE 
equaled or exceeded 
40 50 60 
110 80 57 
120 91 67 
REMARKS.--Since November 1949, high flows regulated by East Sidney Reservoir. 
Unusual regulation in August 1949 caused by upstream construction work; asterisk (*) indicates second 
lowest daily discharge, not affected by regulation. 

/ Based on pattern of regulation 1950-60 water years. 


01-5005.00 Susquehanna River at Unadilla, N.Y. 
LOCATION.--Lat 42°19'17", long 75°19'01", Otsego County, on right bank 25 ft downstream from bridge on Bridge Street 
at Unadilla, 1.0 mile upstream from Carrs Creek, and 1.6 miles downstream from Ouleout Creek. 
DRAINAGE AREA.--982 sq mi. AVERAGE DISCHARGE.--29 years, 1,520 cfs 
RECORDS AVAILABLE.--June 1938 to September 1967. MINIMUM DAILY DISCHARGE.--45 cfs 


in years, 


number of 
interval 
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Appendix A.-- Statistical summary of streamflow (Continued) 


01-5008.00 Carrs Creek at Unadilla, N.Y. 
LOCATION.--Lat 42°18 1 54", long 75° 2 0'03'1, at bridge on Unadll1a-Sldney Road, 0.15 mile upstream from mouth, and 
1 mile southwest of Unadilla, Delaware County. 
DRAINAGE AREA.--29.6 sq mi. 


indicated number of 
interval, in years, 
index stations 


RECORDS AVAILABLE.--21 discharge measurements 
(1954-55, 1957-62, 1964-67). 


PEAK DISCHARGES.--7,730 cfs on June 10, 1954 
4,690 cfs on July 29, 1961 


Period on which 
data are based 


1931-60 
REMARKS.--This site is in an underflow zone; therefore, the 
at sites upstream or downstream from the measuring site. 


I 
flow data can not be used to estimate flow 


01-5009.80 Beaver Creek near South Edmeston, N.Y. 
LOCATlON.--Lat 4r43 1 36", long 75°18 1 10", at bridge on State Highway 8, about I mile upstrean from mouth, 1.4 miles 
north of Columbus Quarter, and 3 miles north of South Edmeston, Chenango County. 
DRAINAGE AREA.--32.7 sq'mi. ANNUAL LOWEST MEAN DISCHARGE, in cfs, for indicated number of 
. consecutive days and indicated recurrence interval, in years, 
RECORDS AVAILABLE.--7 discharge measurements for periods of record based on records at index stations 
(1962-66). Per 10 0 recor: Throu h I 
Consecutive Recurrence interval 
PEAK DISCHARGES.-- da s 2 10 0 
1 0.7 0.2 
7 1.0.4 
30 1.8.6 
DURATION OF DAILY DISCHARGE 
in equaled or 
40 50 


RECORDS AVAILABLE.--8 discharge measurements 
(1966-68). 


indicated number of 
Interval, in years, 


PEAK DISCHARGES.-- 


01-5010.00 Unadilla River near New Berlin, N.Y. 
LOCATlON.--Lat 4 2 °38'37", long 75°19124", on right bank ISO ft upstream from site of old highway bridge, 0.2 mile 
downstream from Center Brook, and 1.4 miles north of New Berlin, Chenango County. 
DRAINAGE AREA.--199 sq mi. AVERAGE DISCHARGE.--43 years, 317 cfs. 
RECORDS AVAILABLE.--July 1924 to September 1967. MINIMUM DAILY DISCHARGE.--8.0 cfs. 
ANNUAL 


in years, 


Period on which 
data are based 
1925-67 
1931-60 
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Appendix A.-- Statistical summary of streamflow (Continued) 


01-5011.90 Wharton Creek at Pittsfield, N.Y. 
LOCATlON.--Lat 42°38'3111, long 75°17'16 11 , at bridge on town road, 0.3 mile north of State Highway 80 and 
Pittsfield, Otsego County. 
DRAINAGE AREA.--84.4 sq mi. indicated number of 
interval, in years, 


RECORDS AVAILABLE.--5 discharge measurements 
(1967-68) . 


PEAK DISCHARGES.-- 


01-5012.00 Wharton Creek at New Berlin, N.Y. 
LOCATlON.--Lat 4 r 37 1 34 11 , long 75°18'24 11 , at bridge on State Highway 80,0.8 mile east of New Berlin, 
Chen an go County. 
DRAINAGE AREA.--89.8 sq mi. 


1931-60 


ANNUAL LOWEST MEAN DISCHARGE, in cfs, for 
consecutive days and indicated recurrence 
for periods of record based on records at 
Period of record: T rou h 1959 
Consecutive Recurrence interval 
da s 2 1 0 0 
1 13.5 9 
7 14.5 10 
30 18 11.5 
DURATION OF DAILY DISCHARGE 
was equaled or 
40 50 


indicated number of 
interval, in years, 
index stations 


RECORDS AVAILABLE.--16 discharge measurements 
(1956-62, 1964). 


PEAK DISCHARGES.-- 


Period on which 
data are based 


01-5015.00 Sage Brook near South New Berlin, N.Y. 
LOCATlON.--Lat 4 2 °31'5 211 , long 75°25 1 3111, on right bank 1.5 miles upstream from mouth and 2.5 miles west of 
South New Berlin, Chenango County. 
DRAINAGE AREA.-- 0.70 sq mi. 
RECORDS AVAILABLE.--November 1932 to September 1967. 


AVERAGE DISCHARGE.--34 years, 1.03 cfs 
MINIMUM DAILY DISCHARGE.--Trace 


Period on which 
data are based 
1934-67 
1931-60 


ANNUAL PEAK DISCHARGE, in cfs, 
for indicated recurrence interval, in years, 
based on records for 1933-67 

2= 

1 32.6 
I 


50 
179 


01-5015.10 Great Brook at Holmesville, N.Y. 
LOCATlON.--Lat 4 2 °31'04 11 , long 75°23'35 11 , at bridge on State Highway 8,0.5 mile north of Holmesville, and 0.7 
mile upstream from mouth, Chenango County. 
DRAINAGE AREA.--25.9 sq mi. 


Period on which 
data are based 


RECORDS AVAILABLE.--8 discharge measurements 
(1962-66) . 


PEAK DISCHARGES.-- 


1931-60 
REMARKS.--This site is in an underflow zone; therefore, the low flow data can not be used to estimate flow at 
sites upstream or downstream from the measuring site. 
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Appendix A.-- Statistical summary of streamflow (Continued) 


Burlington and 


number of 


RECORDS AVAILABLE.--7 discharge measurements 
(1966-68). 


PEAK DISCHARGES.-- 


01-5020.00 Butternut Creek at Morris, N.Y. 
LOCATlON.--Lat 4 2 °32 1 43", long 75°14'22", Otsego County, on right bank IS ft 
Highway 23 at Morris, and 0.2 mile upstream from Calhoun Creek. 
DRAINAGE AREA.--59.7 sq mi. 
RECORDS AVAILABLE.--June 1938 to September 1967. 


upstream from bridge on State 


AVERAGE DISCHARGE.--29 years, 93.4 cfs 
MINIMUM DAILY DISCHARGE.--I.3 cfs 


in years, 


Period on which 
data are based 
1939-67 
1931-60 
REMARKS.--Diurnal 


01-5025.00 Unadilla River at Rockdale, N.Y. 
LOCATlON.--Lat 42°22'40", long 75°24123", Chenango County, on right bank 400 ft downstream from Chenango-Otsego 
County highway bridge at Rockdale, and 0.7 mile downstream from Kent Brook. 
DRAINAGE AREA.--520 sq mi. AVERAGE DISCHARGE.--33 years, 802 cfs 
RECORDS AVAILABLE.--November 1929 to September 1933, MINIMUM DAILY DISCHARGE.--27 cfs 
January 1937 to September 1967. 


ANNUAL 


in years, 


01-5025.50 Guilford Creek at East Guilford, N.Y. 
LOCATlON.--Lat 42°20 1 25", long 75°24127", at former railroad bridge at East Guilford, and 0.5 mile upstream 
from mouth, Chenango County. 
DRAINAGE AREA.--17.8 sq mi. 


RECORDS AVAILABLE.--9 discharge measurements 
( 1966-68). !!/ 


PEAK DISCHARGES.-- 
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Appendix A.-- Statistical summary of streamflow (Continued) 


01-5026.70 Big Brook above Bennettsville, N.Y. 
LOCATlON.--Lat 42°15'11", long 75°25 ' 25", at bridge on county road 0.5 mile northeast of State Highway 206, 
and 1.2 miles east of Bennettsville, Chenango 
DRAINAGE AREA.--25.4 sq mi. indicated number of 
interval, in years, 


RECORDS AVAILABLE.--9 discharge measurements 
(1966-68) 


same stream is in an underflow zone; therefore, its 
upstream or downstream from the measuring site. 


be 


PEAK DISCHARGES.-- 


01-5027.00 Kelsey Creek at Afton, N.Y. 
LOCATION.--Lat 42°13 ' 49", long 75°31'23", at bridge on State Highway 7, at Afton, Chenango County. 


DRAINAGE AREA.--41.2 sq mi. 


RECORDS AVAILABLE.--12 discharge measurements 
(1957-62, 1964). 


ANNUAL LOWEST MEAN DISCHARGE, in cfs, for indicated number of 
consecutive days and indicated recurrence interval, in years, 
for periods of record based on records at index stations 
Period of record: Throu h 1959 
Consecutive Recurrence interval 
da s 2 1 0 0 
1 0.8 0.1 
7 1.2.2 
30 3.7.6 
DURATION OF DAILY DISCHARGE 
was equaled or exceeded 
40 50 60 


PEAK DISCHARGES.-- 


19 1-60 
REMARKS.-- This site is in an underflow zone; therefore, the low 
sites upstream or downstream from the measuring site. 


can not be 


01-5027.10 Wylie Brook at Harpursvil1e, N.Y. 
LOCATlON.--Lat 42°11'26", long 75°37'02", at bridge on State Highway 7,0.5 mile northeast of Harpursvil1e, 
and 0.7 mile upstream from mouth, Broome County. 
DRAINAGE AREA.--24.8 sq mi. 


Period on which 
data are based 


ANNUAL LOWEST MEAN DISCHARGE, in cfs, for 
consecutive days and indicated recurrence 
for periods of record based on records at 
Period 0 record: Throu h 195 
Consecutive Recurrence interval 
days 2 10 0 
1 1 . 0 Trace 
7 1.5 0.1 
30 2.5.6 
DURATION OF DAILY DISCHARGE 
was equaled or 
40 50 


indicated number of 
interval, in years, 
index stations 


RECORDS AVAILABLE.--6 discharge measurements 
(1962-65). 


PEAK DISCHARGES.-- 


In 


I 31-60 
REMARKS.--This site is in an underflow zone; therefore, the low flow data can not pe 
sites upstream or downstream from the measuring site. 


to estimate 


01-5027.12 Belden Brook at Harpursville, N.Y. 
LOCATION.--Lat 42°10'50", long 75°37'26", at bridge on Maple Street, at Harpursville, Broome County, 0.5 mile 
upstream from mouth. 
DRAINAGE AREA.--11.6 sq mi. 


indicated number of 
interval, in years, 
index stations 


RECORDS AVAILABLE.--6 discharge measurements 
(1962-65) . 


PEAK DISCHARGES.-- 


Period on which 
data are based 


is in an underflow zone; therefore, the low flow data can not be 
downstream from the measuring site. 


to estimate flow at 
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Appendix A.-- Statistical summary of streamflow (Continued) 


01-5027.20 Sage Creek at Ouaquaga, N.Y. 
LOCATlON.--Lat 42"07 ' 04", long 75°39'22", at bridge on State Highway 79,0.1 mile upstream from mouth, I mile 
south of Ouaquaga, Broome County. 
DRAINAGE AREA.--13.0 sq mi. 


Period on which 
data are based 


ANNUAL LOWEST MEAN DISCHARGE, in cfs, for 
consecutive days and indicated recurrence 
for periods of record based on records at 
Period 0 record: Throu h I 
Consecutive Recurrence interval 
da s 2 1 0 0 
1 0.1 0 
7 .1 Trace 
30 .2 0.1 
DURATION OF DAILY DISCHARGE 
was equaled or 
40 50 


ndicated number of 
nterval, in years, 
ndex stations 


RECORDS AVAILABLE.--6 discharge measurements 
(1962-65). 


PEAK DISCHARGES.-- 


in 


1931-60 
REMARKS.--This site is in an underflow zone; therefore, the low flow data can not be used to estimate flow at 
sites upstream or downstream from the measuring site. 


01-5027.40 Tuscarora Creek at Damascus, N.Y. 
LOCATION.--Lat 42°03 ' 20", long 75°36 ' 46", at bridge on Old State Highway 17, at Damascus, 0.5 mile upstream 
from mouth, Broome County. 
DRAINAGE AREA.--8.74 sq mi. 


Period on which 
data are based 


indicated number of 
interval, in years, 
index stations 


RECORDS AVAILABLE.--6 discharge measurements 
(1962-65) . 


PEAK DISCHARGES.--255 cfs on July 28, 1951. 


1931-60 
REMARKS.--This site is in an underflow zone; therefore, the low flow data can not be used to estimate flow at 
sites upstream or downstream from the measuring site. 


01-5028.00 Snake Creek at Corbettsville, N.Y. 
LOCATION.--Lat 4rOO'53", long 75°47'20", at bridge on State Highway lA, at Corbettsvil1e, Broome County. 


1931-60 
REMARKS.--This site is in an underflow zone; therefore, the low flow data can not be used to estimate flow at 
sites upstream'or downstream from the measuring site. 


indicated number of 
interval, in years, 
index stations 


DRAINAGE AREA.--75.0 sq mi. 


RECORDS AVAILABLE.--14 discharge measurements 
(1956-62, 1964). 


PEAK DISCHARGES.--207 cfs on April 15, 1957. 


Period on which 
data are based 


01-5028.99 Little Snake Creek above State Highway 7 at Conklin, N.Y. 
LOCATlON.--Lat 42°01'49", long 75°48'32", at bridge on Fallbrook Road, 0.4 mi Ie west of State Highway 7, 
0.4 mile southwest of Conklin, Broome County. 
DRAINAGE AREA.--30.6 sq mi. ANNUAL LOWEST MEAN DISCHARGE, in cfs, for indicated 


PEAK DISCHARGES.-- 


in 


RECORDS AVAILABLE.--7 discharge measurements 
(1966-67). 


on the same stream is in an underflow zone; therefore, its low flow 
flow upstream or downstream from the measuring site. 
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Appendix A.-- Statistical summary of streamflow (Continued) 


01-5030.00 Susquehenne River at Conklin, N.Y. 
LOCATION.-i.at 42°02 1 07", long 75°48'12", Broome County, on left bank at old bridge abutment, 500 ft upstream from 
highway bridge at Conklin, 0.7 mile downstream from Little Snake Creek, and 3.5 miles downstream from state line. 
DRAINAGE AREA.--2,232 sq mi. AVERAGE DISCHARGE.--54 years, 3,531 cfs 
RECORDS AVAILABLE.--November 1912 to September 1967. MINIMUM DAILY DISCHARGE.--105 cfs 


ANNUAL LOWEST MEAN DISCHARGE, in cfs, for indicated 
number of consecutive days and indicated recurrence 


01-5033.00 Park Creek near Binghamton, N.Y. 
LOCATION.--Lat 42°05'38", long 75°48'29", at bridge on U.S. Highway 11,0.3 mile upstream from mouth, and 2.0 
miles east of city line of Binghamton, Broome County. 
DRAINAGE AREA.--15. 7 sq mi. ANNUAL LOWEST MEAN DISCHARGE, in cfs, for indicated number of 
consecutive days and indicated recurrence interval, in years, 
for periods of record based on records at index stations 
Period 0 record: roug 
Consecutive Recurrence interval 
days 2 10 0 
1 0.2 0 
7 .5 0 
30 1.2 0.1 
DURATION OF DAILY DISCHARGE 
was equaled or 
40 50 


in years, 


RECORDS AVAILABLE.--7 discharge measurements 
(1962-66). 


PEAK DISCHARGES.--3,070 cfs on October 11-12, 1962 


Period on which 
data are based 


in 


1931-60 
REMARKS.--This site is in an underflow zone; therefore, 
upstream or downstream from the measuring site. 


01-5047.80 Sangerfield River near Earlville, N.Y. 
LOCATION.--Lat 42°43'05", long 75°32126", at bridge on State Highway 12B, 0.1 mile upstream from mouth, and 
1.5 miles south of Earlville, Chenango County. 
DRAINAGE AREA.--61.4 sq mi. 


RECORDS AVAILABLE.--7 discharge measurements 
(1962-66). 


indicated number of 
interval, in years, 
index stations 


ANNUAL LOWEST MEAN DISCHARGE, in cfs, for 
consecutive days and indicated recurrence 
for periods of record based on records at 
Period of record: Throu h 1959 
Consecutive Recurrence interval 
days 2 10 0 
1 11 3 
7 14 3.5 
30 21 6 
DURATION OF DAILY DISCHARGE 
was equaled or 
40 50 


PEAK DISCHARGES.-- 


Period on which 
data are based 


in 


1931-60 
REMARKS.--Source of water supply for village of Earlville. Most of water diverted out of basin. 


01-5048.00 Pleasant 
LOCATlON.--Lat 42°42'04", long 75°32'15", at bridge 
0.5 mile north of State Highway 80, and 2.5 miles 
DRAINAGE AREA.--38.6 sq mi. 


RECORDS AVAILABLE.--17 discharge measurements 
(1956-62, 1964). 


PEAK DISCHARGES.-- 


Period on which 
data are based 


in 


1931-60 
REMARKS.--This site is in an underflow zone; therefore, 
sites upstream or downstream from the measuring site. 


Brook near Sherburne, N.Y. 
on dirt road, 0.2 mile downstream from Cold Spring Brook, 
northwest of Sherburne, Chenango County. 
ANNUAL LOWEST MEAN DISCHARGE, in cfs, for indicated number of 
consecutive days and indicated recurrence interval, in years, 
for periods of record based on records at index stations 
Period af record: T roug 9 
Consecutive Recurrence interval 
days 2 10 0 
1 O. 0 
7 .8 0 
30 I .8 0.2 
DURATION OF DAILY DISCHARGE 
was equaled or 
40 50 
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Appendix A.-- Statistical summary of streamflow (Continued) 


01-5049.00 Handsome Brook at Sherburne, N.Y. 
LOCATION.--Lat 42°41 '26", long 75°30'15", at bridge on State Highway 12B, 0.4 mile upstream from mouth, 0.5 mile 
north of village line at Sherburne, Chenango County. 
DRAINAGE AREA.--37.9 sq mi. ANNUAL LOWEST MEAN DISCHARGE, in cfs, for indicated number of 
consecutive days and indicated recurrenc
 interval, in years, 
for periods of record based on records at index stations 
Period of record: Throu h 1 5 
Consecutive Recurrence interval 
da s 2 10 0 
1 3 0.5 
7 4 I 
30 7 2 
DURATION OF DAILY DISCHARGE 
was equaled or 
40 50 


RECORDS AVAILABLE.--7 discharge measurements 
(1962-66). 


1931-60 


in 


PEAK DISCHARGES.-- 


Period on which 
data are based 


01-5050.00 Chenango River at Sherburne, N.Y. 
LOCATION.--Lat 42°40'43", long 75°30'39", Chenango County, on right bank 20 ft downstream from bridge on State 
Highway 80, 0.5 mile west of Sherburne, and 0.5 mile downstream from Handsome Brook. 
DRAINAGE AREA.--263 sq mi AVERAGE DISCHARGE.--29 years, 388 cfs 
RECORDS AVAILABLE.--May 1938 to September 1967. MINIMUM DAILY DISCHARGE.--14 cfs 


in years, 


number of 
interval 


REMARKS.--Slight diurnal fluctuation at low flow caused by mill several miles above station. Water diverted from 
Chenango River basin into Oriskany Creek through Oriskany Creek feeder at Solsvi11e for more than 100 years. 
Incomplete records (1954-58) indicate that amount of water diverted averages about 10 cfs during summer months. 


01-5050.20 Cold Brook near North Norwich, N.Y. 
LOCATION.--Lat 42°35'39", long 75°31'48", at bridge on State Highway 12, 0.4 mi Ie upstream from mouth, and 
1.6 miles south of North Norwich, Chenango County. 
DRAINAGE AREA.--6.50 sq mi. 


1931-60 


ANNUAL LOWEST MEAN DISCHARGE, in cfs, for indicated number of 
consecutive days and indicated recurrence interval, in years, 
for periods of record based on records at index stations 
Period of record:T roug 9 
Consecutive Recurrence interval 
da s 2 10 0 
1 0.3 0 
7 .5 Trace 
30 1.0 0.3 
DURATION OF DAILY DISCHARGE 
was equaled or 
40 50 


RECORDS AVAILABLE.--7 discharge measurements 
(1962-66) . 


PEAK DISCHARGES.-- 


Period on which 
data are based 


in 


01-5055.00 Canasawacta 
LOCATION.--Lat 42°33'49", long 75°33'09", Chenango 
miles northwest of Norwich, 2.8 miles downstream 
DRAINAGE AREA.-- 57.9 sq mi. 
RECORDS AVAI LABLE. -- September 1945 to September 1967. 


Creek near South Plymouth, N.Y. 
County, on right bank 1.4 miles southeast of South Plymouth, 
from East Branch, and 4.2 miles upstream from mouth. 
AVERAGE DISCHARGE.--22 years, 97.2 cfs 
MINIMUM DAILY DISCHARGE.--0.3 cfs 


in years, 


Period on which 
data are based 
1946-67 
1931-60 
REMARKS.--S1 ight 
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Appendix A.-. Statistical summary of streamflow (Continued) 


01-5059.20 Mill Brook near Oxford, N.Y. 
LOCATlON.--Lat 42°25'44", long 75°37'26", at bridge on State Highway 12, 0.25 mi Ie upstream from mouth, and 
1.7 miles south of Oxford, Chenango County. 
DRAINAGE AREA.--13.0 sq mi. 


1931-60 


indicated number of 
interval, in years, 
index stations 


RECORDS AVAILABLE.--7 discharge measurements 
(1962-66). 


PEAK DISCHARGES.-- 


Period on which 
data are based 


in 


01-5059.50 Bowman Creek near Tyner 
LOCATION.--Lat 42°24'11", long 75°38 ' 08", at bridge on State Highway 12, 0.2 mile upstream from mouth, and 
2.4 miles southeast of Tyner, Chenango County. 
DRAINAGE AREA.--26.8 sq mi. 


indicated number of 
interval, in years, 
index stations 


RECORDS AVAILABLE.--7 discharge measurements 
(1962-66). 


PEAK DISCHARGES.-- 


I 1-60 
REMARKS.--This site is in an underflow zone; therefore, the low flow data can not be used to estimate flow at 
sites upstream or downstream from the measuring site. 


01-5060.50 Bear Brook at Walker Corners, N.Y. 
LOCATlON.--Lat 42°23'04", long 75°35'03", at bridge on Roys Road, 0.4 mile south of Walker Corners, Chenango 
County. 
DRAINAGE AREA.--15 sq mi. for 


RECORDS AVAILABLE.--7 discharge measurements 
(1966-68). 


PEAK DISCHARGES.-- 


01-5063.00 Wheeler Brook near Brisben, N.Y. 
LOCATlON.--Lat 42°20 ' 43", long 75°42 1 38", at bridge on East River Road, 0.15 mile upstream from mouth, and 
2.1 miles southwest of Brisben, Chenango County. 
DRAINAGE AREA.--IO.6 sq mi. 


1931-60 


ANNUAL LOWEST MEAN DISCHARGE, in cfs, for 
consecutive days and indicated recurrence 
for periods of record based on records at 
Period of record: Throu h 1959 
Consecutive Recurrence interval 
da s 2 1 0 0 
1 0.7 O. I 
7 1.0.2 
30 1.8.5 
DURATION OF DAILY DISCHARGE 
was equaled or 
40 50 


indicated number of 
interval, in years, 
index stations 


RECORDS AVAILABLE.--7 discharge measurements 
(1962-66). 


PEAK DISCHARGES.-- 


Period on which 
data are based 
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Appendix A.-- Statistical summary of streamflow (Continued) 


01-5063.50 Tillotson Creek near Brlsben, N.Y. 
LOCATION.--Lat 42'21116 11 , long 75°42150", at bridge on State Highway 12, 0.4 mi Ie upstream from mouth, and 
2 miles southwest of Brisben, Chenango County. 
DRAINAGE AREA.--9.65 sq mi. 


Period on which 
data are based 


ANNUAL LOWEST MEAN DISCHARGE, in cfs, for 
consecutive days and indicated recurrence 
for periods of record based on records at 
Period of record: Throu h 1959 
Consecutive Recurrence interval 
days 2 10 a 
1 0.2 0 
7 .6 0 
30 1.3 0.1 
DURATION OF DAILY DISCHARGE 
was equaled or 
40 50 


ndicated number of 
nterval, in years, 
ndex stations 


RECORDS AVAILABLE.--7 discharge measurements 
(1962-66). 


PEAK DISCHARGES.-- 


1931-60 
REMARKS.--This site is in an underflow zone; therefore, the low flow data can not be used to estimate flow at 
sites upstream or downstream from the measuring site. 


01-5064.00 Spring Brook near Brisben, N.Y. 
LOCATlON.--Lat 42°21'01", long 75°43'58", at bridge on State Highway 12, 0.2 mile upstream from mouth, and 
2.9 miles southwest of Brisben, Chenango County. 
DRAINAGE AREA.--17.5 sq mi. 


Period on which 
data are based 


indicated number of 
interval, in years, 
index stations 


RECORDS AVAILABLE.--7 discharge measurements 
(1962-66) 


PEAK DISCHARGES.-- 


in 


1931-60 0 
REMARKS.--This site is in an underflow zone; therefore, the low flow data can not be used to estimate flow at 
sites upstream or downstream from the measuring site. 


01-5070.00 Chenango River at Greene, N.Y. 
LOCATION.--Lat 42°19'28", long 75°46'18", Chenango County, on left bank 0.3 mile downstream from highway bridge in 
Greene, and 0.6 mile downstream from Birdsall Brook. 
DRAINAGE AREA.--593 sq mi. 
RECORDS AVAILABLE.--February 1937 to September 1967 


AVERAGE DISCHARGE.--30 years, 887 cfs 
MINIMUM DAILY DISCHARGE.--38 cfs 


in years, 


feeder into Mohawk River in Hudson River 
about 10 cfs during the summer months. 


PEAK'DISCHARGES.-- 


01-5071.00 Five Streams near Smith viI Ie Flats, N.Y. 
LOCATION.--Lat 42 ° 2 7'28", long 75°47'48", at bridge on Hoffman Road, 0.3 mi Ie upstream from Forty Brook, 2.0 mi les 
upstream from mouth, and 4.4 miles north of Smithville Flats, Chenango County. 
DRAINAGE AREA.--IO. I sq mi. ANNUAL LOWEST MEAN DISCHARGE, in cfs, for indicated number of 
consecutive days and indicated recurrence interval, in years, 
for periods of record based on records at index stations 
Period 0 record: Throu h 1959 Throu h I 
Consecutive Recurrence interval Recurrence interval 
da s 2 10 0 2 10 0 
1 O. I O. I 
7 .2 .15 
30 .8 .6 
DURATION OF DAILY DISCHARGE 
was equaled or 
40 50 


in 


RECORDS AVAILABLE.--9 discharge measurements 
(1964, 1966-68). 


is in .an underflow zone; therefore, the low flow data can not be used to estimate flow at 
downstream from the measuring site. 
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Appendix A.-- Statistical summary of streamflow (Continued) 


01-5074.70 Red Brook et Smithville Flats, N.Y. 
LOCATION.--Lat 42°24'19", long 75°48'41", on right bank 400 ft upstream from bridge on State Highway 220, 
2,500 ft upstream from mouth, and 0.7 mile north of Smithville Flats, Chenango County. 
DRAINAGE AREA.--7.06 sq mi. ANNUAL LOWEST MEAN DISCHARGE, in cfs, for 
consecutive days and indicated recurrence 
RECORDS AVAILABLE.--July 1966 to September 1968 for periods of record based on records at 
Period of record: Trough 1959 
Consecutive Recurrence interval 
PEAK DISCHARGES.--IIO cfs on November 2, 1967 days 2 10 0 
1 0.06 0.007 Trace 
7 .08 .01 Trace 
30 .2 .02 O.O
 
DURATION OF DAILY DISCHARGE 
in was equaled or 
40 50 
7 4 
7 3.7 


01-5075.00 Genegantslet Creek at Smlthville Flats, N.Y. 
LOCATlON.--Lat 42°23 ' 34", long 75°48'15", Chenango County, on left bank 400 ft downstream 
at Smithville Flats, and 0.2 mile downstream from Pond Brook. 
DRAINAGE AREA.--82.3 sq mi. 
RECORDS AVAILABLE.--June 1938 to September 1967. 


from highway bridge 


AVERAGE DISCHARGE.--29 years, 135 cfs 
MINIMUM DAILY DISCHARGE.--o.5 cfs 


in years, 


number of 
interval 


Period on which 
data are based 
1939-67 
1931-60 
REMARKS.--Diurnal 


01-5079.50 West Branch Tioughnioga Creek near Cuyler, N.Y. 
LOCATION.--Lat 42°47'06", long 75°57'4r', at bridge in Keeney, 3.4 miles north of Cuyler, Cortland County. 


DRAINAGE AREA.--35.0 sq mi. 


1931-60 


ANNUAL LOWEST MEAN DISCHARGE, in cfs, for indicated number of 
consecutive days and indicated recurrence interval, in years, 
for periods of record based on records at index stations 
Period of record: Throu h 1959 
Consecutive Recurrence interval 
da s 2 10 0 
1 5 3.5 
764 
30 7 4.5 
DURATION OF DAILY DISCHARGE 
was equaled or 
40 50 


RECORDS AVAILABLE.--13 discharge measurements 
(1956-60, 1962,1964). 


PEAK DISCHARGES.-- 


Period on which 
data are based 


01-5079.75 
LOCATION.--Lat 42°43'32", long 75°58'46", 
mouth, and 2 miles southwest of Cuyler, 
DRAINAGE AREA.--2.67 sq mi. 
RECORDS AVAILABLE.--July 1966 to September 1968. 


Cuyler, N.Y. 
upstream from bridge, 0.5 mile upstream from 


PEAK DISCHARGES.--154 cfs on January 24, 1967 
187 cfs on March 23, 1968 
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Appendix A.-- Statistical summary of streamflow (Continued) 


01-5080.00 Shackham Brook near Truxton, N.Y. 
LOCATION (Revised).--Lat 42°46'02", long 76°01 ' 07", Cortland County, on right bank 0.1 mile upstream from small 
tributary, I mile upstream from mouth, and 5 miles north of Truxton. 
DRAINAGE AREA.--2.95 sq mi. AVERAGE DISCHARGE.-- 34 years, 5.33 cfs 
RECORDS AVAILABLE.--November 1932 to September 1967. MINIMUM DAILY DISCHARGE.-- 0.01 cfs 


ANNUAL PEAK DISCHARGE, in cfs, 
for indicated recurrence interval, in years, 
based on records f or 1933-67 

2=50 

 178 I
 489 


ANNUAL LOWEST MEAN DISCHARGE, in cfs, for indicated 
number of consecutive days and indicated recurrence 
interval 


Period on which 
data are based 
193 - 7 
1931-60 
REMARKS.--This station was operated in connection with a study of the effect of reforestation on streamflow. 


01-5082.00 Labrador Creek at Truxton, N.Y. 
LOCATION.--Lat 42°42'43", long 76°01 ' 51'.', at bridge on State Highway 13, at Truxton, and 0.8 mile upstream 
from mouth, Cortland County. 
DRAINAGE AREA.--13.7 sq mi. 


RECORDS AVAILABLE.--7 discharge measurements 
(1962-66). 


PEAK DISCHARGES.-- 


Period on which 
data are based 


1931-60 


indicated number of 
interval, in years, 
index stations 


01-5085.00 Albright Creek at East Homer, N.Y. 
LOCATlON.--Lat 42°40109", long 76°06'13", Cortland County, on left bank 0.2 mile upstream from highway bridge at 
East Homer and 0.5 mile upstream from mouth. 
DRAINAGE AREA.--6.81 sq mi. 
RECORDS AVAILABLE.--October 1938 to September 1967. 


ANNUAL PEAK DISCHARGE, in cfs, 
for indicated recurrence interval, in years, 
based on records for 1939-67 

2= 

1 400 
I 
1,200 cfs on June 23, 1972 


Period on which 
data are based 
1940-67 
1931-60 
REMARKS.--This station was operated in connection 


AVERAGE DISCHARGE.--28 years, 11.7 cfs 
MINIMUM DAILY DISCHARGE.--O cfs 


ANNUAL LOWEST MEAN DISCHARGE, in cfs, for indicated 
number of consecutive days and indicated recurrence 
interval 


50 
910 


streamflow. 


01-5085.50 East Branch Tioughnioga River near Cortland, N.Y. 
LOCATION.--Lat 42 °37'35", long 75°08'56", at bridge on county road off State Highway 13, 2.2 miles northeast 
of Cortland, Cortland County. 
DRAINAGE AREA.--193 sq mi. 


RECORDS AVAILABLE.--14 discharge measurements 
(1956-61, 1964). 


ANNUAL LOWEST MEAN DISCHARGE, in cfs, for 
consecutive days and indicated recurrence 
for periods of record based on records at 
Period of record: Throu h I 
Consecutive Recurrence interval 
da s 2 10 0 
1 20 9 
7 24 10 
30 30 II 
DURATION OF DAILY DISCHARGE 
was equaled or exceeded for 
40 50 60 70 


indicated number of 
interval, in years, 
index stations 


PEAK DISCHARGES.-- 


Period on which 
data are based 


in 


1931-60 
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Appendix A.-- Statistlcal summary of streamflow (Continued) 


01-5087.00 Cold Brook at Little York, N.Y. 
LQCATlON.--t..at 42°41 1 08", long 76°10'11", at bridge on State Highway 281; 0.4 mile upstream from mouth, and 
0.75 mile south of little York, Cortland County. 
DRAINAGE AREA.-- 15.4 sq mi. 


Period on which 
data are based 


RECORDS AVAILABLE.-- 8 discharge measurements 
(1962-66). 


PEAK DISCHARGES.-- 


1931-60 
REMARKS.--This site is in an underflow zone; therefore, the low flow data can not be used to estimate flow at sites 
upstream or downstream from the measuring site. 


01-5088.00 Factory Brook at Homer, N.Y. 
lOCATlON.--Lat 42°3 81 39", long 76°11 1 18", at bridge on State Highway 41, at Homer, about I mile upstream from 
mouth, Cortland County. 
DRAINAGE AREA.--15.8 sq mi. 


1931-60 


indicated number of 
interval, in years, 
index stations 


RECORDS AVAILABLE.--8 discharge measurements 
(1962-66). 


PEAK DISCHARGES.-- 


Period on which 
data are based 


bridge in Homer, Cortland 


PEAK DISCHARGES.--I,270 cfs on July 8, 1935. 


01-5089.80 West Branch Tioughnioga River at Cortland, N.Y. 
LOCATlON.--Lat 42°36 1 27", long 76°10'01", at bridge on State Highway 13, at Cortland, Cortland County. 


DRAINAGE AREA.--IOO sq mi. 


1931-60 


ANNUAL LOWEST MEAN DISCHARGE, in cfs, for indicated number of 
consecutive days and indicated recurrence interval, in years, 
for periods of record based on records at index stations 
Period of recor roug 9 9 
Consecutive Recurrence interval 
da s 2 1 0 0 
1 23 II 
7 26 13 
30 0 I 
DURATION OF DAILY DISCHARGE 
was equaled or 
40 50 


RECORDS AVAILABLE.--17 discharge measurements 
(1956-62, 1964). 


PEAK DISCHARGES.--I,460 cfs on July 8, 1935 


Period on which 
data are based 


in 
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Appendix A.-- Statistical 
ummary of streamflow (Continued) 


01-5090.00 Tioughnioga RIver at Cortland, N.Y. 
LOCATlON.--Lat 42°36'10", long 76°09135", Cortland County, on right bank at east end of Elni Street at Cortland, 
0.4 mile downstream from confluence of East and West Branches. 
DRAINAGE AREA.--292 sq mi. AVERAGE DISCHARGE.--29 years, 470 cfs 
RECORDS AVAILABLE.--May 1938 to September 1967. MINIMUM DAILY DISCHARGE.--17 cfs 


in years, 


l1umber of 
i'nterval 


Per i od on wh i ch 
data are based 
1939-67 
1931-60 


14.0 sq mi 
basin. 


01-5090.20 Trout Brook near Blodgett Mills, N.Y. 
LOCATlON.--Lat 42°35109", long 76°07 1 47", at bridge on U.S. Highway 11, 0.4 mile upstream from mouth, and 1.2 
miles north of Blodgett Mills, Cortland County. 
DRAINAGE AREA.--40.5 sq mi. 


1931-60 


indicated number of 
interval, in years, 
index stations 


RECORDS AVAILABLE.--7 discharge measurements 
( 1962 -66.) . 


PEAK DISCHARGES.-- 


Period on which 
data are based 


in 


RECORDS AVAILABLE.--15 discharge measurements 
(1935, 1962..68). 


determination of 


Creek". 


PEAK DISCHARGES.--6,430 cfs on July 8, 1935 


01-5094.00 Jennings Creek at Killawog, N.Y. 
LOCATlON.--Lat 42°24 1 05", long 76°01 1 17", at bridge on Whiting Hill Road, at KI11awog, and 0.3 mile upstream 
from mouth, Broome County. 
DRAINAGE AREA.-- 14.4 sq mi. 


1931-60 


indicated number of 
interval, in years, 
index stations 


RECORDS AVAILABLE.--7 discharge measurements 
(1962-66). 


PEAK DISCHARGES.-- 


Period on which 
data are based 


in 


98 



Appendix A.-- Statistical summary of streamflow (Continued) 


01-5095.00 Dudley Creek at Lisle, N.Y. 
LOCATlON.--L8t 42°21'19", long 76°00'17", at bridge on Whiting Hil1 Road, at Lisle, 0.1 mile upstream from 
mouth, Broome County. 
DRAINAGE AREA.--31.8 sq mi. 


1931-60 
REMARKS.--Duratlon and frequency curves developed using results of 
di scharges. 


ANNUAL LOWEST MEAN DISCHARGE, in cfs, for indicated number of 
consecutive days and indicated recurrence interval, in years, 
for periods of record based on records at index stations 
Period of record: Throu h I 5 
Consecutive Recurrence interval 
da s 2 10 0 
1 3.0 1.5 
7 3.5 1.8 
30 4. 2.4 
DURATION OF DAILY DISCHARGE 
equaled or 
40 50 


RECORDS AVAILABLE.--Daily discharges July 1938 to 
June 1940, 7 discharge measurements (1962-66). 


PEAK DISCHARGES.--16,200 cfs on July 8, 1935. 


Period on which 
data are based 


in 


measurements 


01-5098.00 Mud Creek at Union Valley, N.Y. 
LOCATlON.--Lat 42°37'56", long 75°52 1 43", at bridge, 0.3 mile east of Union Valley, Chenango County. 


DRAINAGE AREA.--23.8 sq mi. 


1931-60 


ANNUAL LOWEST MEAN DISCHARGE, in cfs, for indicated number of 
consecutive days and indicated recurrence interval, in years, 
for periods of record based on records at index stations 
Period of recor :T rou h 1959 
Consecutive Recurrence interval 
da s 2 10 0 
1 2.5 I. 
7 3.1 1.6 
30 4.6 2.3 
DURATION OF DAILY DISCHARGE 
was equaled or 
40 50 


RECORDS AVAILABLE.-- 12 discharge measurements 
(1957-62). 


PEAK DISCHARGES.-- 


Period on which 
data are based 


01-5099.00 Pond Creek at Taylor, N.Y. 
LOCATlON.--Lat 42°34 1 01", long 75°53'33", at bridge on State Highway 26, at Taylor, and 0.6 mile upstream from 
mouth, Cortland County. 
DRAINAGE AREA.--7.49 sq mi. 


Period on which 
data are based 


ANNUAL LOWEST MEAN DISCHARGE, in cfs, for indicated number of 
consecutive days and indicated recurrence interval, in years, 
for periods of record based on records at index stations 
Period 0 record: T rou h 1959 
Consecutive Recurrence interval 
da s 2 10 0 
1 O. 0 
7 .7 0 
30 1. 2 0 
DURATION OF DAILY DISCHARGE 
equaled or 
40 50 


RECORDS AVAILABLE.--6 discharge measurements 
(1962-66). 


PEAK DISCHARGES.-- 


in 


1931-60 
REMARKS.--This site is in an underflow zone; therefore, the low flow data can not be used to estimate flow at sites 
upstream or downstream from the measuring site. 


01-5100.00 Otselic River at Cincinnatus, N.Y. 
LOCATION.--Lat 42°32 1 28", long 75°53'58", Cortland County, on right bank 150 ft 
300 ft downstream from bridge on County Highway 159 at Cincinnatus. 
DRAINAGE AREA.--147 sq mi. 
RECORDS AVAILABLE.--June 1938 to September 1964. 


upstream from Mead Brook and 


AVERAGE DISCHARGE.--26 years, 266 cfs 
MINIMUM DAILY DISCHARGE.--4.1 cfs 


ANNUAL 


in years, 


Period on which 
data are based 
1939-64 
1931-60 
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Appendix A.-- Statistical summary of streamflow (Continued) 


.. 
01-5105.00 Otselic River n
ar Upper Lisle, N.Y. 
LOCATlON.-
at 42°25 1 18", long 75°56 1 59", Broome Coun.ty, on left bank 300 ft downstream from Salzbury Bridge, 0.5 
mile downstream from Barry Run, 2 miles upstream fro
 Upper Lisle, and 9 miles upstream fram Whitney Point Dam. 
DRAINAGE AREA.-- 217 sq ml. AVERAGE DISCHARGE.--30 years, 376 cfs 
RECORDS AVAILABLE.-- January 1937 to September 1967 MINIMUM DAILY DISCHARGE.--7.4 cfs 


ANNUAL 


i n yea r s , 


Period on which 
data are based 
1938-67 
1931-60 


01-5107.00 Merrill Creek at Upper Lisle, N.Y. 
LOCATION. --Lat 42°24 ' 14", long 75°58'32", at bridge, 0.2 mi Ie upstream from mouth, 0.8 mi Ie northwest of 
Upper Lisle, Broome County. 
DRAINAGE AREA.--20.9 sq mi. 


1931-60 


indicated number of 
interval, In years, 
index stations 


RECORDS AVAILABLE.--14 discharge measurements 
(1935, 1956-62). 


PEAK DISCHARGES.--15,100 cfs on July 8, 1935 


Period on which 
data are based 


01-5115.00 Tioughnioga River at Itaska, N.Y. 
LOCATlON.--Lat 42°17'55", long 75°54 1 30", Broome County, on right bank at Itaska, 3.7 miles downstream from 
Otselic River and village of Whitney Point and 6 miles upstream from mouth. 
DRAINAGE AREA.--730 sq mi. AVERAGE DISCHARGE.--37 years, 1212 cfs!/ 
RECORDS AVAILABLE.--October 1929 to June 1967. MINIMUM DAILY DISCHARGE.--40 cfs 


ANNUAL 


in years, 


11,500 cfs on June 


Period on which 
data are based 
1930-66 
1931-60 
REMARKS.--Flood 


01-5115.50 Halfway Brook near Triangle, N.Y. 
LOCATlON.--Lat 42°18 1 22", long 75°52 1 31", at bridge on South St., 500 ft west of Pixley Road, and 2.3 miles 
south of Triangle, Broome County. 
DRAINAGE AREA.--18.5 sq mi. 


PEAK DISCHARGES.-- 


RECORDS AVAILABLE.--6 discharge measurements 
(1966-67) . 
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Appendix A.-- Statisti
al summary of streamflow (Continued) 


01-5116.00 Halfway Brook near Itaska, N.Y. 
LOCATION..-Ljtt 42°17 1 04", long 75°53 1 23", at bridge on State Highway 79,0.1 mile upstream from mouth, and 
1.4 mll.s southeast of Itaska, Broome County. 
DRAINAGE AREA.--21.8 sq mi. 


1931-60 


ANNUAL LOWEST MEAN DISCHARGE, in cfs, for ndicated number of 
consecutive days and indicated recurrence nterval, in years, 
for periods of record based on records at ndex stations 
Period of record: Throu h 1959 
Consecutive Recurrence interval 
da s 2 10 D 
1 0.6 0 
7 1.0 0 
30 2.1 Trace 
DURATION OF DAILY DISCHARGE 
which was equaled or 
o 40 50 


RECORDS AVAILABLE.--7 discharge measurements 
(1962-66). 


PEAK DISCHARGES.-- 


Period on which 
data are based 


01-5125.00 Chenango River near Chenango Forks, N.Y. 
LOCATlON.--Lat 42°13 1 05", long 75°5D I 55", Broome County, on left bank In Chenango Valley State Park, 1.2 miles 
downstream from Tioughnioga River and village of Chenango Forks. 
ORAINAGE AREA.--I,483 sq mi. AVERAGE DISCHARGE.--54 years, 2383 cfs 
RECORDS AVAILABLE.--November 1912 to September 1967. MINIMUM DAILY DtSCHARGE.--88 cfs 


in years, 


During summer months 


01-5125.50 Page Brook near Port Crane, N.Y. 
LOCATiON..-Lat 42°11 1 53", long 75°49 1 31", at bridge on town road, 0.25 mile west of State Highway 369, 0.9 mile 
upstream from mouth, and about 2 miles north of Port Crane, Broome County. 
ORAINAGE AREA.--34.1 sq mi. ANNUAL LOWEST MEAN DISCHARGE, in cfs, for indicated number of 
consecutive days and indicated recurrence interval, in years, 
for periods of record based on records at index stations 
Period 0 record: T rou 
Consecutive Recurrence interval 
da s 2 10 0 
1 0.8 0.3 
7 1.0.4 
30 I. 8 .5 
DURATION OF DAILY DISCHARGE 
which was equaled or 
o 40 50 


RECORDS AVAllABLE.--8 discharge measurements 
(1962-66) . 


1931-60 


in 


PEAK DISCHARGES.-- 


Period on which 
data are based 


at Chenango Bridge, 0.15 mile 


RECORDS AVAILABLE.--13 discharge measurements 
(1962-67). 


PEAK DISCHARGES.-- 
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Appendix A.-- Statistical summary of streamflow (Continued) 


01-5127.97 Castle Creek at Glen Castle, N.Y. 
LDCATION.--Lat 42°10 1 46", long 75°54107", at end of dirt road, 0.3 mile east of junction of U.S. Highway 11 and 
West Chen an go Road at Glen Castle, Broome County. 
DRAINAGE AREA.--27.7 sq mi. 


ANNUAL LOWEST MEAN DISCHARGE, in cfs, for indicated number of 
consecutive days and indicated recurrence interval, in years, 
for periods of record based on records at index stations 
Period 0 record: Throu h 1959 Throu h I 
Consecutive Recurrence interval Recurrence interval 
da s 2 10 0 2 10 0 
1 0.3 o. I 0.05 0.3 0.08 0.05 
7 .4.1 .07 .4 .1 .07 
30 . 7 . 2 . 09 .6 . I . 0 
DURATION OF DAILY DISCHARGE 
which was equaled or 
o 40 50 
21 I 9 
28 I I 
REMARKS.--!/ Also avai lable, 14 discharge measurements 1956-64 at station 01-5128.00, 0.8 mile downstream at bridge 
on U.S. Highway II (Iat 42°10'06", long 75°54'01", drainage area 28.9 sq mi). Flow per sq mi apparently 
equivalent within range of measurements (>0.15 cfs), but extreme low flow at station 5128.00 is more likely to 
fall below tabulated values. 


RECORDS AVAILABLE.--7 discharge measurements 
(1966-67). :I 


PEAK DISCHARGES.--5,530 cfs on October 30, 1955 
at station 5128. 


in 


01-5131.90 Little Choconut Creek at Stella, N.Y. 
LOCATlON.--Lat 42°07'38", long 75°56 1 42", at bridge on Stella - Ireland Road, at Stella, Broome County, and 2.6 
miles upstream from mouth. 
DRAINAGE AREA.--12.2 sq mi. 


RECORDS AVAiLABLE.--29 discharge measurements 
(1965-69). 


PEAK DISCHARGES.-- 


dams constructed upstream 1968. 


RECORDS AVAILABLE.--19 discharge measurements 
(1966-69). 


Hollow and Robinson Hill Roads 


PEAK DISCHARGES.-- 


01-5135.00 Susquehanna River at Vestal, N.Y. 
LOCATlON.--Lat 42°05'27", long 76°03'23", Broome County, on left bank 400 ft downstream from highway bridge at 
Vestal, and 0.3 mile upstream from Choconut Creek. 
DRAINAGE AREA.--3,960 sq mi. 
RECORDS AVAILABLE.--March 1937 to June 1967 


AVERAGE DISCHARGE.--29 years, 6,150 cfs 
MINIMUM DAILY DISCHARGE.-- 233 cfs 


in years, 


and reservoirs. Slight diversion, 10-20 cfs during summer months, 
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Appendix A.-- Statistical summary of streamflow (Continued) 


01-5137.00 Choconut Creek at Vestal, N.Y. 
LOCATION.-"Lat 42°04 1 57", long 76°03 ' 49", at bridge on State Highway 17, 0.4 mile west of Vestal, Broome County. 


RECORDS AVAILA8LE.--19 discharge measurements 
(1956-65). 


in 


DRAINAGE AREA.--57.0 sq mi. 


PEAK DISCHARGES.-- 


I 31-60 
REMARKS. --Publl shed as "Bi g Choconut Creek" prior to 1962. Thi s si te is in an underflow zone; therefore, the low 
flow data can not be used to estimate flow at sites upstream or downstream from the measuring site. 


01-5137.90 Nanticoke Creek at Union Center, N.Y. 
LOCATION.--Lat 42°08'56", long 76°04'00", at bridge on County Highway 43 at Union Center, Broome County, 0.2 mile 
upstream from Bradley Creek. 
DRAINAGE AREA.-- 89.7 sq mi. 


PEAK DISCHARGES.--9,900 cfs on October 15, 1955 
8,590 cfs on October 12, 1962 
13,500 cfs on June 23, 1972 


indicated number of 
interval, in years, 
index stations 


RECORDS AVAILABLE.--9 discharge measurements 
(1953, 1956, 1962-65, 1968). 


in 


01-5138.00 Nanticoke Creek at Endicott, N.Y. 
LOCATlON.--Lat 42°05'31", long 76°05'23", at bridge on State Highway 17C, 0.8 mile west of Endicott, Broome 
County. 
DRAINAGE AREA.--112 sq mi. 


1931-60 


in 


RECORDS AVAILABLE.--16 discharge measurements 
(1953, 1956-62, 1964). 


PEAK DISCHARGES.-- 


Period on which 
data are based 


01-5138.29 Little Nantlcoke Creek on Day Hollow Road near Owego, N.Y. 
LOCATlON.--Lat 42°06'11", long 76°12'15", along Day Hollow Road, 0.4 mile southwest of Bodle Hill Road, and 
2.2 miles east of Owego, Tioga County. 
DRAINAGE AREA.--19.7 sq mi. 


PEAK DISCHARGES.-- 


in 


RECORDS AVAILABLE.--II discharge measurements 
( 1966-67) . 
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Appendix A.-- Statlstical summary of streamflow (Continued) 


01-5138.30 Little Nanticoke Creek near Owego, N.Y. 
LOCATION.--Lat 42°05 1 32", long 76°13 1 02", at bridge on State Highway 17C, 1 mile upstream from Barnes Creek, 
1.4 miles upstream from mouth, and 1.5 miles east of Owego, Tioga County. 
DRAINAGE AREA.--20.7 sq mi. ANNUAL LOWEST MEAN DISCHARGE, In cfs, for indicated number of 
consecutive days and indicated recurrence interval, in years, 
for periods of record based on records at index stqtions 
Period 0 record: Throu hIS 
Consecutive Recurrence interval 
da s 2 10 0 
1 0.1 0 
7 .2 0 
30 .9 0 
DURATION OF DAILY DISCHARGE 
equaled or exceeded 
40 50 60 


RECORDS AVAILABLE.--7 discharge measurements 
(1962-66). 


19 1-60 
REMARKS.--This site is in an underflow zone; therefore, the low flow data can not be used to estimate flow at sites 
upstream or downstream from the measuring site. 


PEAK DISCHARGES.-- 


RECORDS AVAILABLE.--July J966 to September 1968. 


bridge on State Highway 283, 0.4 


PEAK DISCHARGES.--980 cfs on March 29, 1967 
1,660 cfs on June 23, 1972 


and 0.8 mile northeast 


RECORDS AVAILABLE.--8 discharge measurements 
(1966-68). 


PEAK DISCHARGES.-- 


01-5140.00 OWego Creek near Owego, N.Y. 
LOCATION.-- Lat 42°07'40", long 76°16 1 17", Tioga County, on right bank 300 ft upstream from bridge on State 
Highway 96, 0.5 mile upstream from Catatonk Creek and 1.5 miles north of Owego. 
DRAINAGE AREA.-- 185 sq mi. AVERAGE DISCHARGE.--37 years, 269 cfs 
RECORDS AVAILABLE.--January 1930 to September 1967 MINIMUM DAILY DISCHARGE.--8.9 cfs 


ANNUAL 


in years, 
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Appendix A.-- Statistical summary of streamflow (Continued) 


01-5142.98 Sutphur Springs Creek near Spencer, N.Y. 
LOCATlON.--Lat 42°13 1 26", long 76°26 1 49'1, along Crum Town Road, 0.4 mile north of State Higl1folay 96, and 2.5 miles 
east of Spencer, Tioga County. 
DRAINAGE AREA.--8.64 sq mi. 


PEAK DISCHARGES.-- 


RECORDS AVAILABLE.--8 discharge measurements 
(1966-68) . 


01-5145.00 Dean Creek at Spencer, N.Y. 
LOCATlON.--Lat 42°12'10", long 76°29 1 50", on right bank 25 ft upstream from small tributary, 85 ft downstream 
from highway bridge on Spencer Road at Spencer, Tioga County. 
DRAINAGE AREA.--8.03 sq mi. ANNUAL LOWEST MEAN DISCHARGE, in cfs, for indicated number of 
consecutive days and indicated recurrence interval, in years, 
for periods of record based on records at index stations 
Period 0 record: Throu h I 5 
Consecutive Recurrence interval 
da s 10 0 
1 0 
7 0 
30 0 
DURATION OF DAILY DISCHARGE 
was equaled or exceeded 
40 50 60 


RECORDS AVAILABLE.--July 1954 to September 1960 


Period on which 
data are based 


in 


PEAK DISCHARGES.--544 cfs on October 15, 1955 


1931-60 0 
REMARKS.--Slnce October 1955, high flows regulated by Pylkas Reservoir on Dean Creek (capacity, 
Pelto Reservoir on Burheight Creek (capacity, 53.4 acre-ft). 
This site is in an underflow zone; therefore, the low flow data can not be used to estimate flow at 
sites upstream or downstream from the measuring site. 


Railroad bridge, 


RECORDS AVAILABLE.--6 discharge measurements 
(1966-67) . 


PEAK DISCHARGES.-- 


in 


01-5148.00 Catatonk Creek near Owego, N.Y. 
LOCATlON.--Lat 42°08 1 35", long 76°17 1 47", at bridge 011 county road, off State Highway 96, 3.3 miles northwest 
of Owego, Tioga County. 
DRAINAGE AREA.--147 sq mi. 


PEAK DISCHARGES.-- 


Indicated number of 
interval, in years, 
index stations 


RECORDS AVAILABLE.--14 discharge measurements 
(1956-62, 1964). 


in 
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Appendix A.-- Statistical summary of streamflow (Continued) 


RECORDS AVAILABLE.--18 discharge measurements 
(1966-69) . 


PEAK DISCHARGES.-- 


in 


01-5148.39 Hunts Creek near Lounsberry, N.Y. 
LOCATlON.--Lat 42°03 1 08", long 7 6 \>19 1 20", along Hunts Creek Road, 0.8 mile northwest of Moore Hill Road, and 
0.9 mile southeast of Lounsberry, Tioga County. 
DRAINAGE AREA.--6.78 sq mi. 


REtORDS AVAILABLE.--7 discharge measurements 
(1966-68) . 


PEAK DISCHARGES.-- 


01-5148.80 Pipe Creek at Tioga Center, N.Y. 
LOCATlON.-- Lat 42°03134"" long 76°20 1 45", at bridge on State Highway 17, at Tioga Center and 0.2 mile upstream 
from mouth, Tioga County. 
DRAI NAGE AREA. -. 46.5 sq mi. 


1931-60 
REMARKS.--This site is in an underflow zone; therefore, the low flow data can not be used to estimate flow at 
sites upstream or downstream from the measuring site. 


ANNUAL LOWEST MEAN DISCHARGE, in cfs, for Indicated number of 
consecutive days and indicated recurrence interval, in years, 
for periods of record based on records at index stations 
PerIod 0 record: Throu h I 5 
Consecutive Recurrence interval 
da s 2 1 0 0 
1 0.05 0 
7 .1 0 
30 .3 0 
DURATION OF DAILY DISCHARGE 
equaled or 
40 50 


RECORDS AVAILABLE.--8 discharge measurements 
(1962-66) . 


PEAK DISCHARGES.-- 


Period on which 
data are based 


in 


01-5150.00 Susquehanna River near Waverly, N.Y. 
LOCATION.-- Lat 41°59 1 05", long 7 6 °30 1 05", Bradford County, Pa., on left bank 0.2 mile upstream from Cayuta Creek, 
0.4 mile upstream from East Lockhart St. at Sayre, Pa., I mile downstream from State line, 2 miles southeast of 
DRAINAGE AREA.--4,773 sq mi. Waverly. AVERAGE DISCHARGE.--30 years. 7,238 cfs 
RECORDS AVAILABLE.--February 1937 to September 1967. MINIMUM DAILY DISCHARGE.--237 cfs 


Period on which 
data are based 
1938-67 
1931-60 


In years, 
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Appendix A.-- Statistical summary of streamflow (Continued) 


RECORDS AVAllABlE.--Daily discharges December 1929 
to September 1931. 


01-5155.00 Cayuta Creek near Alpine, N.Y. 
LOCATlON.--lat 42°00149", long 76°43 1 58", near right bank on upstream side of highway bridge at outlet of Cayuta 
lake and 2 1/2 miles north of Alpine, Schuyler County. 
DRAINAGE AREA.--17.6 sq mi. ANNUAL lOWEST MEAN DISCHARGE, in cfs, for ndlcated number of 
consecutive days and indicated recurrence nterval, in years, 
for periods of record based on records at ndex stations 
Perlo of record: Throu h 195 
Consecutive Recurrence interval 
da s 2 10 0 
1 Trace 0 
7 0.1 0 
30 .3 0 
DURATION OF DAilY DISCHARGE 
was equaled or exceeded 
40 50 60 


Period on which 
data are based 


PEAK DISCHARGES.--185 cfs on June 19, 1930 


1931-60 II .5 
REMARKS.--Natural regulation by Cayuta lake. Because of short period of record, duration and frequency curves 
were developed by correlation metnods using monthly mean discharges for period of record. 


RECORDS AVAllABlE.--13 discharge measurements 
(1966-68). 


PEAK DISCHARGES.-- 


RECORDS AVAllABlE.--8 discharge measurements 
(1967-68) . 


Creek Road, 700 ft north 


PEAK DISCHARGES.--I,080 cfs on July 8, 1958 


01-5160.00 Cayuta Creek at Waverly, N.Y. 
lOCATlON.--lat 42°00132", long 76°31 1 33", at bridge on Ithaca Street, Waverly, Tioga County. 


DRAINAGE AREA.--140 sq ml 


Indicated number of 
interval, in years, 
Index stations 


RECORDS AVAllABLE.--263 discharge measurements 
(1938-69). !I 
PEAK DISCHARGES.--3,370 cfs on August 14, 1942 
1,300 cfs on May 28, 1952 


Intenmlttent record of stage and 
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Appendix A.-- Statistlcal summary of streamflow (Continued) 


01-5205.00 Tioga River at Lindley, N.Y. 
LOCATION.--Lat 42°01 1 44", long 77°07 1 57", Steuben County, on left bank just downstream from bridge on 
Highway 120 at Lindley, and 6 miles upstream from Canisteo River. 
DRAINAGE AREA.--771 sq mi. 
RECORDS AVAILABLE.--January 1930 to September 1967. 


County 


AVERAGE DISCHARGE. -- 37 years, 770 cfs 
MINIMUM DAILY DISCHARGE.--7.2 cfs 


In years, 


Period on which 
data are based 
1931-67 
1931-60 


01-5205.20 North Branch Glendenning Creek at Presho, N.Y. 
LOCATlON.--Lat 42°04 1 50", long 77°10 1 05", along Creek Road, 0.3 mile upstream from South Branch, 1.0 mile west 
of U.S. Highway 15 and Presho, Steuben County. 
DRAINAGE AREA.--9.27 sq mi. 


RECORDS AVAILABLE.--13 discharge measurements 
(1966-67) . 


PEAK DISCHARGES.-- 


in 


01-5209.90 Canisteo River at Bishopville, N.Y. 
LOCATION.--Lat 42°21'56", long 77°46'01",500 ft downstream from bridge on Thomas Hill Road, and 0.7 mile 
west of Bishopvllle, Allegheny County. 
DRAINAGE AREA.--21.6 sq mi. 


RECORDS AVAILABLE.--12 discharge measurements 
(1966..67) . 


PEAK DISCHARGES.--3,400 cfs on June 23, 1972 
at station 01-5209.91, 0.7 mile downstream at 
bridge on Bailey Hill Road, drainage area 
22.4 sq mi. 


01-5215.00 Canisteo Rlve
 at Arkport, N.Y. 
LOCATlON.--L..at 42°23 1 45", long 77°42 1 42", Steuben County, on left bank 0.2 mile downstream from Arkport Dam 
and 0.9 mile west of Arkport. 
DRAINAGE AREA.-- 30.6 sq mi. AVERAGE DISCHARGE.--30 years, 33.2 cfs 
RECORDS AVAILABLE.-- January 1937 to September 1967. MINIMUM DAILY DISCHARGE.--0.4 cfs . 
ANNUAL 


ANNUAL PEAK DISCHARGE, in cfs, 
for indi cated rec urrence interval, in years, 
S ceoo;" 
 
o 
1,080 cfs on June 23, 1972 


Period on which 
data are based 
1938-67 
1931-60 
REMARKS.--Since November 


flows above 500 cfs 


detention in Arkport Reservoir. 
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Appendix A.-- Statistical summary of streamflow (Continued) 


01-5216.10 Big Creek near North Hornell, N.Y. 
LOCATlON.--Lat 42°22 1 05", long 77°38 1 39", at bridge on State Highway 70, 1.5 miles northeast of North Hornel1, 
Steuben County, and 2.5 miles southeast of Arkport. 
DRAINAGE AREA.--16.8 sq mi. 


RECORDS AVAILABLE.--14 discharge measurements 
(1966-68). 


PEAK DISCHARGES.--II,900 cfs on July 9, 1935 
6,680 cfs on June 23, 1972 


RECORDS AVAILABLE.--July 1938 to March 1943. 


01-5220.00 Canisteo River at Hornell, N.Y. 
LOCATlON.--Lat 42°20'20", long 77°39'40", on right bank 30 ft upstream from Seneca Street Bridge In Hornel1, 
Steuben County, 4,000 ft upstream from Canacadea Creek, and I 1/2 miles downstream from Big Creek. 
DRAINAGE AREA.--95.0 sq mi. ANNUAL LOWEST MEAN DISCHARGE, in cfs, for indicated number of 
consecutive days and indicated recurrence interval, in years, 
for periods of record based on records at index stations 
Period 0 recor:T rou 9 9 
Consecutive Recurrence interval 
da s 2 1 0 
1 6.5 4.5 
7 7 5.5 
30 8 6 
DURATION OF DAILY DISCHARGE 
which was equaled or exceeded for 
o 40 50 60 70 


in 


PEAK DISCHARGES.--3,230 cfs on February 20, 1939 


8 
cfs for municipal supply from Carrington Creek, a 
tributary above station; sewage enters river below gage. Since November 1939, flood flows partly regulated by 
Arkport Reservoir (capacity, 7,936 acre-ft); normal regulation generally insufficient to materially affect 
figures of monthly runoff. 


01-5223.00 Canacadea Creek near Almond, N.Y. 
LOCATlON.--Lat 42°17119", long 77°44'52", at bridge on county road off State Highway 21, 2.1 miles southwest of 
Almond, Allegany County. 
DRAINAGE AREA.--17.1 sq mi. 


1931-60 


RECORDS AVAILABLE.--14 discharge measurements 
(1956-60, 1962, 1965). 
PEAK DISCHARGES.--18,000 cfs on July 9, 1935 


Period on which 
data are based 


01-5225.00 Karr Valley Creek at Almond, N.Y. 
LOCATlON.-- Lat 42°18 1 41", long 77°45 1 05", Allegany County, on right bank 500 ft downstream from McHenry Valley 
Creek, 0.7 mile upstrean, from mouth, and I mi Ie southwest of Almond. 
DRAINAGE AREA.-- 27.4 sq mi. AVERAGE DISCHARGE.--30 years, 29.6 cfs 
RECORDS AVAILABLE.--February 1937 to September 1967. MINIMUM DAILY DISCHARGE.--O cfs 
ANNUAL 


in years, 


Period on which 
data are based 
1938-67 
1931-60 
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Appendix A.-- Statlstlcal summary of streamflow (Continued) 


01-5235.00 Canacadea Creek near Hornell, N.Y. 
LOCATION.-- Let 42°20 1 05", long 77°41 1 00", Steuben County, on right bank 35 ft downstream fran bridge on State 
Highway 21, 1.2 miles west of Hornell, 1.5 miles downstream from Almond Dam, and 2 miles upstream from mouth. 
DRAINAGE AREA.--57.9 sq mi. AVERAGE DISCHARGE.--25 years, 60.9 cfs 
RECORDS AVAILABLE.--October 1940 to December 1942, MINIMUM DAILY DISCHARGE.--0.6 cfs, *2.8 cfs 
October 1944 to September 1967; see remarks. 


Period on which 
data are based 
1941-42, 1945-67 
1931-60 


01-5245.00 Canlsteo River below Canacadea Creek, at Hornell, N.Y. 
LOCATlON.--Lat 42°18 1 50", long 77°39 1 05", Steuben County, on right bank 235 ft upstream from Erie Railroad bridge 
In Hornell, 0.25 mile upstream from Crosby Creek, and 1.5 miles downstream from Canacadea Creek. 
DRAINAGE AREA.--158 sq mi. AVERAGE DISCHARGE.--25 years, 151 cfs 
RECORDS AVAILABLE.--August 1942 to September 1967. MINIMUM DAILY DISCHARGE.--9.0 cfs 


In years, 


ed 


Perl od on wh I ch 
data are based 
1943-67 
1931-60 


01-5245.50 Cunningham Creek near Canisteo, N.Y. 
LOCATION.--Lat 42 ° 1 7'39", long 77°3 61 45", along Creek Road, 0.5 ml Ie northeast of Erie Rai I road and 1.7 mi les 
north of Canisteo, Steuben County. 
DRAINAGE AREA.--5.34 sq mi. 


RECORDS AVAILABLE.--15 discharge measurements 
(1966-68). 
PEAK DISCHARGES.-- 
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Appendix A.-- Statistical summary of streamflow (Continued) 


01-5250.00 
LOCATION,--L.t 42°15'55", long 77°35'45", on 
quarter of a mile east of Canlsteo, Steuben 
DRAINAGE AREA.-- 95.8 sq mi. 
RECORDS AVAILABLE.--June 1938 to September 1947; 
II discharge measurements ( 1957-62). 


1931-60 
REMARKS.--This site is In an underflow zone; therefore, 
sites upstream or downstream from the measuring site. 


hlghw.y bridge, . 


PEAK DISCHARGES.-- 12,400 cfs on July 9, 1935 
19,500 cfs on June 22, 1972 


Period on which 
data are based 


not 


flow at 


01-5255.00 Canlsteo River at West Cameron, N.Y. 
LOCATION.-- Lat 42°13'20", long 77° 2 5'06", Steuben County, on right bank 250 ft downstream from bridge on County 
Highway 119, 0.3 mile southeast of We
t Cameron, and 1.7 miles north of Cameron. 
DRAINAGE AREA.--340 sq mi. AVERAGE DISCHARGE.--31 years, 339 cfs 
RECORDS AVAILABLE,--January 1930 to September 1931, February 1937 MINIMUM DAILY DISCHARGE.--12 cfs 
to September 1967. 


in years, 


Reservoir since October 


PEAK DISCHARGES.--686 cfs on March 12, 1967 
2,360 cfs on May 30, 1968 
1,440 cfs on June 23, 1972 


17,0.9 mile upstream 


RECORDS AVAILABLE.--July 1966 to September 1968. 


, 


01-5258.00 South Branch Tuscarora Creek Tributary near Woodhull, N.Y. 
LOCATION,--Lat 42°04 1 44", long 77°26'16", 0.9 mile upstream from mouth and 1.5 miles west of Woodhul1, Steuben 
County. 
DRAINAGE AREA.--7.4 sq mi. 


In 


RECORDS AVAILABLE.--10 discharge measurements 
(1967-68). 


PEAK DISCHARGES.-- 
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Appendix A.-- Statistical summary of streamflow (Continued) 


01-5260.00 Tuscarora Creek near South Addison, N.V. 
LOCATION.--Lat 42°04 ' 00", long 77°17'02", Steuben County, on left bank 0.9 mile downstream from Elk Creek, 
1.3 mIles southwest of South Addison, and 3.4 miles southwest of Addison. 
DRAINAGE AREA.-- 114 sq mi. AVERAGE DISCHARGE.--30 years, 94.7 cfs 
RECORDS AVAILABLE.-- February 1937 to September 1967. MINIMUM DAILY DISCHARGE.--O cfs 


ANNUAL 


in years, 


Period on which 
data are based 
193 - 7 
1931-60 
REMARKS.--This site is in an underflow zone; therefore, 
sites upstream or downstream from the measuring site. 


flow data can not be used to estimate 


at 


LOCATION.--Lat 42°07'00", long 
0.5 mile upstream from mouth, 
DRAINAGE AREA.--5.06 sq mi. 
RECORDS AVAILABLE.--July 1966 to September 1968. 


Central Railroad bridge, 


PEAK DISCHARGES.--96 cfs on November 28, 1966 
590 cfs on June 23, 1972 


UI-5265.00 Tioga River near Erwins, N.Y. 
LOCATION.-- Lat 42°07 ' 15", long 77°07 ' 45", Steuben County, on right bank 20 ft downstream fran bridge on Mulholland 
Road, 1.1 miles northeast of Erwins, and 1.1 miles downstream from Canisteo River. 
DRAINAGE AREA.-- 1,377 sq mi. AVERAGE DISCHARGE.--49 years, 1,327 cfs 
RECORDS AVAILABLE.-- July 1918 to September 1967. MINIMUM DAILY DISCHARGE.--20 cfs 


Pe r I od on wh I c h 
data are based 
1919-67 
1931-60 
REMARKS.--Flood 
October 1948. 


ANNUAL 


in years, 


Reservoir since November 


250 ft from road junctIon, 


RECORDS AVAILABLE.--August 1966 to September 1968. 


PEAK DISCHARGES.--76 cfs on March 22, 1968 
810 cfs on June 23, 1972 at upstream 
site with drainage area of 3.70 sq mi (station 
01-5269.76, lat 42°32'11", long 77°26 ' 31") 
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Appendix A.-- Statistlcal summary of streamflow (Continued) 


01-5270.00 Cohocton River at Cohocton, N.Y. 
LOCATION.-- Lat 42°301001lt long 77°30 1 02", Steuben County, on left bank 450 ft downstream from bridge on U.S. 
Highway 15 at Cohocton, 
OO ft downstream from small tributary, and 1.4 miles upstream from Reynolds Creek. 
DRAINAGE AREA.--52.2 sq mi. AVERAGE DISCHARGE.--17 years, 51.3 cfs 
RECORDS AVAILABLE.--October 1950 to September 1967. MINIMUM DAILY DISCHARGE.--I.8 cfs 


Period on which 
data are based 
1951-67 
1931-60 350 185 
REMARKS.--Sllghtly regulated by 


ANNUAL PEAK DISCHARGE, In cfs, 
for indicated recurrence interval, in years, 
based on records f or 1951-67 

2
 

1 416 
 
2,260 cfs on June 23, 1972 


50 
1,105 


PEAK DISCHARGES.-- 


RECORDS AVAILABLE.--13 discharge measurements 
(1966-68) . 


01-5275.00 Cohocton River at Avoca, N.Y. 
LOCATION.--Lat 42°23 1 50", long 77°25110", on left bank 15 ft downstream from highway bridge, 0.75 mile south 
of Avoca, Steuben County, and 4,2eO ft upstream from Salmond and Goff Creeks. 
DRAINAGE AREA.--157 sq mi. ANNUAL LOWEST MEAN DISCHARGE, in cfs, for indicated number of 
consecutive days and indicated recurrence interval, in years, 
for periods of record based on records at index stations 
Period 0 recor - 9 
Consecutive Recurrence interval 
da s 2 10 0 
1 20 13 
7 22 14 
30 27 17 
DURATION OF DAILY DISCHARGE 
which was equaled or exceeded 
30 40 50 60 


RECORDS AVAILABLE.--June 1938 to September 1945. 


Period on which 
data are based 


in 


PEAK DISCHARGES.--3,880 cfs on March 17, 1942 
13,300 cfs on June 23, 1972 


1931-60 
REMARKS.--Diurnal 


85 
at low and medium flow caused by gravel plant above station. 


01-5276.00 Goff Creek near Howard, N.Y. 
lOCATlON.-- Lat 42°21 1 46", long 77°27'34", at bridge on State Highway 70 at junction of Hamilton Road, and 2.6 
miles east of Howard, Steuben County. 
DRAINAGE AREA.--17.9 sq mi. 


PEAK DISCHARGES.-- 


in 


RECORDS AVAILABLE.--12 discharge measurements 
(1967). 
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Appendix A.-- Statlstlcal summary of streamflow (Continued) 


01-5280.00 Fivemlle Creek near Kanona, N.Y. 
LOCATION. -- Lat 42°23'1811, long 77°21'29", Steuben County, on left bank just downstream from town 
highway bridge, 1.3 miles upstre.m from mouth and Kanona. 
DRAINAGE AREA.-- 66.8 sq mi. 
RECORDS AVAILABLE.-- February 1937 to September 1967. 


of Wheeler 


AVERAGE DISCHARGE.--30 years, 69.8 cfs 
MINIMUM DAILY DISCHARGE.--O.l cfs 


ANNUAL 


In years, 


01-5282.00 Campbell Creek near Kanona, N.Y. 
LOCATION.--Lat 42°20 ' 48", long 77°23 ' 54", at bridge, 2.4 mi les southwest of Kanona, Steuben County. 


DRAINAGE AREA.--32.8 sq mi. 


1931-60 


number of 


RECORDS AVAILABLE.--17 discharge measurements 
(1935, 1953, 1957-62, 1965). 
PEAK DISCHARGES.--14,000 cfs on July 8, 1935 
7,340 cfs on June 23, 1972 


Period on which 
data are based 


01-5290.00 Mud Creek near Savona, N.Y. 
LOCATION.-- Lat 42°18 ' 30", long 77°11'50", Steuben County, on left bank just upstream from smell tributary entering 
from east, 2.4 miles upstream from Savona and 3.3 miles upstream from mouth. 
DRAINAGE AREA.--76.6 sq mi. AVERAGE DiSCHARGE.--30 years, 40.4 cfs 
RECORDS AVAILABLE.--July 1918 to December 1919 (published as MINIMUM DAILY DISCHARGE.--O.l cfs 
"at Savona"), March 1937 to September 1967. 


in years, 


area 
for 


01-5295.00 Cohocton River near Campbell, N.Y. 
LOCATlON.-- Lat 42°15 ' 10", long 77°13 ' 00", Steuben County, on left bank just downstre8ll1 from bridge on town road 
at junction with County Highway 125, 1.9 miles upstream from Michigan Creek and 2 miles north of Campbell. 
DRAINAGE AREA.--470 sq mi. AVERAGE DISCHARGE.--49 years, 436 cfs 
RECORDS AVAILABLE.--July 1918 to September 1967. MINIMUM DAILY DISCHARGE.--8.0 cfs 


in years, 


(Oswego River basin), 
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Appendix A.-- Statistical summary of streamflow (Continued) 



. 01-5295.50 Michigan Creek at Campbell, N.Y. 
LOCATlON....Lat 42°13 1 50 11 , long 77°1212311, at bridge on State Highway 333, 0.2 mile upstream from mouth, 0.6 
mile west of Campbell, Steuben County. 
DRAINAG£ AREA.--22.7 sq mi. 


indicated number of 
interval, in years, 
index stations 


RECORDS AVAILABLE.--13 discharge measurements 
(1956-62, 1965). 


PEAK DISCHARGES.-- 


1 1-60 
REMARKS.--This site Is in an underflow zone; therefore, the 
sites upstream or downstream from the measuring site. 


01-5298.00 Meads Creek at Coopers Plains, N.Y. 
LOCATlON.--Lat 42°11 1 35 11 , long 77°08 1 3111, at bridge on Meads Creek Road, off U.S. Highway 15, 0.8 mile north 
of Coopers Plains, Steuben County. 
DRAINAGE AREA.--68.5 sq mi 


RECORDS AVAILABLE.--16 discharge measurements 
(1953, 1956-62, 1965). 


ANNUAL LOWEST MEAN DISCHARGE, in cfs, for 
consecutive days and indicated recurrence 
for periods of record based on records at 
Period 0 recor roug 959 
Consecutive Recurrence interval 
da s 2 10 0 
1 1.2 0.5 
7 1.5.5 
30 2.0 
DURATION OF DAILY DISCHARGE 
was equaled or exceeded 
40 50 60 


indicated number of 
interval, in years, 
index stations 


PEAK DISCHARGES.-- 


in 


01-5302.00 Post Creek at Corning, N.Y. 
LOCATION.-- Lat 42°1011.0", long 77°02150", at foot bridge at N.Y.C.R.R. warehouse, 0.6 mile northeast of 
Corning, Steuben County. 
DRAINAGE AREA.--31.9 sq mi. 


1931-60 


indicated number of 
interval, in years, 
index stations 


RECORDS AVAILABLE.--15 discharge measurements 
(1956-62, 1965). 


PEAK DISCHARGES.--3,OOO cfs on June 23, 1972 


Period on which 
data are based 


01-5302.40 Gillette Creek near South Corning, N.Y. 
LOCATlON.--Lat 42°06 1 35 11 , long 77°00 1 04", 0.6 mile south of Chemung River along Brown Hollow Road, and 1.7 miles 
east of South Corning, Steuben County. 
DRAINAGE AREA.--3.77 sq mi. 


RECORDS AVAILABLE.--9 discharge measurements 
(1966-68) . 


PEAK DISCHARGES.-- 
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Appendix A.-- Statistical summary of streamflow (Continued) 


01-5303.00 Singsing Creek near Elmira, N.Y. 
LOCATION.--Lat 42°08 12 9", long 76°54 1 26", at bridge on State Highway 17,1.3 miles east of Big Flats, 4.1 miles 
northwes
 of Elmira, Chemung County. 
DRAINAGE AREA.--21.3 sq mi. 


RECORDS AVAILABLE.--16 discharge measurements 
(1956-62, 1965-66). 


ANNUAL LOWEST MEAN DISCHARGE, in cfs, for 
consecutive days and indicated recurrence 
for periods of record based on records at 
Period of record:T rou h 1959 
Consecutive Recurrence interval 
da s 2 10 0 
1 1.5 O. I 
7 2.0.2 
30 2.6.7 
DURATION OF DAILY DISCHARGE 
which was equaled or exceeded for 
o 40 50 60 70 


indicated number of 
interval, in years, 
index statibns 


PEAK DISCHARGES.-- 


RECORDS AVAILABLE.--15 discharge measurements 
(1966-67) . 


Burns Road, 0.6 mile east of 


PEAK DISCHARGES.-- 


in 


01-5305.00 Newtown Creek at Elmira, N.Y. 
LOCATlON.-- Lat 42°06'11", long 76°47'54", Chemung County, on left bank 200 ft 
Bridge In Elmira, and 1.5 miles upstream from mouth. 
DRAINAGE AREA.-- 77.5 sq mi. 
RECORDS AVAILABLE.-- May 1938 to September 1967. 


downstream from Linden Place 


AVERAGE DISCHARGE.--29 years, 85.6 cfs 
MINIMUM DAILY DISCHARGE.--5.0 cfs 


in years, 


01-5308.00 Seeley Creek near Elmira, N.Y. 
LOCATlON.--Lat 42°03 1 03", long 76°46132", at bridge on State Highway 427, 1.6 miles upstream from mouth, and 
1.7 miles south of Elmira, Chemung County. 
DRAINAGE AREA.--I44 sq mi. 


indicated number of 
interval, in years, 
index stations 


RECORDS AVAILABLE.--17 discharge measurements 
(1950, 1956-62, 1964-65). 


PEAK DISCHARGES.-- 
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Appendix A.-- Statistlcal summary of streamflow (Continued) 


01-5310.00 Chemung River at Chemung, N.Y. 
LOCATION.-- Lat 42°00'08", long 76°38'06", Chemung County, on right bank 100 ft upstream from bridge on State 
Highway 427, 0.7 mile southwest of Chemung, and 10 miles upstream from mouth. 
DRAINAGE AREA.--2,506 sq mi. AVERAGE DISCHARGE.--61 years, 2,457 cfs 
RECORDS AVAILABLE.--September 1903 to September 1967 MINIMUM DAILY DISCHARGE.--72 cfs a/ 
(gage heights only for some winter periods). - 


in years, 


Period on which 
data are based 
1916-67 
1931..60 


01-5312.00 Wynkoop Creek at Chemung, N.Y. 
LOCATlON.--Lat 42°00 1 24", long 76°36'13", at bridge on State Highway 17, 0.5 mile east of Chemung, Chemung County, 
and 0.8 mile upstream from mouth. 
DRAINAGE AREA.--33.9 sq mi. 


1931..60 
REMARKS.--This site is In an underflow zonei therefore, 
sites upstream or downstream from the measuring site. 


Indicated number of 
interval, in years, 
index stations 


RECORDS AVAILABLE.-- 17 discharge measurements 
(1956-62, 1964-65). 


PEAK DISCHARGES.--3,000 cfs on October 16, 1955 


Period on which 
data are based 
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Appendix B.-- Physiographic characteristics of basins 


Explanation of table headings 


USGS station number : Refer to Appendix A for identification of station. 


Area of drainage basin : Measured by planimeter on topographic maps. 


Percentage area sand and gravel : For most stations, including all stations 
where basin area is less than 200 square miles, area of sand and 
gravel (as interpreted from topographic maps, soils maps, and sparse 
field data) measured by planimeter on topographic maps and divided by 
basin area. For most stations where basin area is larger than 200 
square miles, estimated from visual examination of maps in comparison 
with measured subbasins. All percentages are expressed as decimals in 
this table; that is, 5.2 percent is expressed as .052. 


Mean runoff : For long-term gaging stations, measured and adjusted to 
1931-60 standard period. For other stations, estimated from 
figure 11. 


Mean annual precipitation : Estimated from figure 3. 


Valley length : 90 percent of the distance from measurement site to 
drainage divide measured on topographic maps along the axis of 
the valley occupied by the principal stream. 


Sinuosity : Stream length divided by valley length. (Stream length is 
measured along the actual channel shown on the topographic maps 
over the same valley reach taken to represent valley length.) 


Valley slope : Change in valley-bottom altitude over same valley reach, 
divided by valley length. 
(Length)2 divided by Area : Stream length squared divided by basin area. 
Solar energy factor : Cosine of basin azimuth (taken in an upstream direction 
along the principal stream) times valley slope plus 0.675 to represent 
average angle of incident solar radiation at the latitude of the basin. 
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Appendix B.--Ph y sio g ra p hic characteristics of basins (Continued) 
P ercentage 
Area of area of Mean 
USGS dra Inage sand and Mean annual Valley (Length)2 
station basin 9 rave I runoff precipitation length Valley divided Solar energy 
number (S q mi ) ( decimal ) (cfsm) ( inches ) ( feet ) Sinuosit y slo p e b y Area factor 
01-4965.00 102 0.162 I. 70 39.0 49.103 1.23 0.0015 1.27 0.6764 
01-4967.80 1.60 .012 1.63 40.0 8.500 1.07 .0471 1.87 .7077 
01-4969.20 5.45 .035 1.61 40.0 13.569 1.01 .0332 1.24 .7055 
01-4975.00 349 .155 1.63 40.0 81.311 1.39 .0011 1.31 .6760 
01-4975.30 5.55 .054 I. 71 40.0 16.895 1.03 .0225 1.96 .6965 
01-4979.02 12.0 .058 1.58 41.5 24.287 1.03 .0097 1.86 .6770 
01-4979.10 12.9 .074 1.57 41.5 30.623 1.02 .0173 2.70 .6768 
01-4979.85 25.6 .053 1.57 41.5 24.023 1.00 .0112 0.81 .6721 
01-4985.00 164."5 .103 1.55 41.5 100.320 1.12 '.0047 2.76 .6773 
01-4990.00 108 .153 1.57 40.5 100.320 1.33 .0038 5.88 .6787 
01-4990.24 6.78 .041 1.58 41.5 26.400 1.04 .0288 3.99 .7028 
01-4990.50 4.22 .036 1.56 41.0 23.760 1.03 .0227 5.08 .6971 
01-4991.95 6.96 .037 1.58 41.0 23.231 1.05 .0164 3.04 .6907 
01-4993.00 8.27 .024 1. 71 42.0 23.231 1.10 .0198 2.84 .6598 
01-4994.70 9.12 .035 1.67 41.5 31.680 1.07 .0189 4.49 .6664 
01-5000.00 103 .067 1.65 41.5 95.567 1.10 .0087 3.84 .6775 
01-5005.00 982 .14 1.62 41.0 204.335 1.28 .0010 2.49 .6756 
01-5009.83 10.9 .045 1.59 40.0 23.337 1.11 .0105 2.21 .6830 
01-5010.00 199 .197 1.63 39.0 86.063 1.63 .0012 3.53 .6761 
01-5011.90 84.4 .168 1.64 40.0 105.600 1.44 .0025 9.83 .6771 
01-5015.00 0.70 .00 1.53 41.0 7.920 1.00 .0379 3.21 .7013 
01-5019.00 16.0 .078 1.66 40.0 43.876 1.06 .0100 4.86 .6844 
01-5020.00 59.6 .134 1.62 40.0 102.960 1.08 .0068 7.40 .6812 
01-5025.00 520 .177 1.62 40.0 202.751 1.39 .0010 5.50 .6760 
01-5025.50 17.8 .031 1.52 41.5 39.600 1.04 .0152 3.42 .6887 
01-5026.70 25.4 .039 1.68 40.0 20.591 1.46 .0010 1.28 .6746 
01-5028.99 30.6 .024 1.47 38.0 43.823 1.08 .0131 2.65 .6795 
01-5030.00 2.232 .16 1.60 41.0 426.095 1.40 .0008 5.73 .6756 
01-5050.00 263 .22 1.57 39.0 79.200 1.34 .0028 1.53 .6778 
01-5055.00 57.9 .055 1.78 41.0 48.575 1.14 .0130 1.89 .6839 
01-5060.50 15.0 .019 1.47 40.0 26.927 1.06 .0189 1.94 .6628 
01-5070.00 593 .14 1.54 40.0 266.111 1.22 .0014 6.30 .6764 
01-5071 .00 10.1 .040 1.69 41.0 32.207 1.03 .0115 3.93 .6860 
01-5074.70 7.06 .065 I. 70 41.0 30.623 1.02 .0101 4.93 .6845 
01-5075.00 82.3 .057 1.68 40.0 29.040 1.67 .0162 1.02 .6908 
01-5079.75 2.67 .011 I. 76 40.0 12.777 1.00 .0528 2.19 .7269 
01-5080.00 2.95 .020 1.89 40.0 12.143 1.00 .0553 I. 79 .7297 
01-5085.00 6.81 .029 I. 76 41.0 19.007 1.24 .0231 2.92 .6973 
01-5088.03 71.5 .310 1.58 40.5 59.135 1.29 .0048 2.94 .6795 
01-5090.00 292 .226 1.67 40.0 99.263 1.24 .0057 1.86 .6798 
01-5093.00 10.8 .062 I. 74 40.0 30.623 1.05 .0150 3.45 .6898 
01-5100.00 147 .145 1.83 40.0 102.431 1.28 .0039 4.22 .6782 
01-5115.00 730 .146 I. 71 40.0 236.015 1.20 .0031 3.92 .6781 
01-5115.50 18.5 .076 1.53 40.0 35.375 1.18 .0083 3.37 .6832 
01-5125.00 1.483 .14 1.62 40.0 309.407 1.22 .0013 3.41 .6763 
01-5127.80 8.69 .230 1.39 38.0 25.343 1.04 .0164 2.88 .6907 
01-5127.97 27.7 .036 1.39 38.0 41.183 1.04 .0097 2.37 .6841 
01-5131.90 12.2 .027 1.38 37.5 32.471 1.22 .0125 4.61 .6871 
01-5132.80 3.96 .025 1.39 37.5 16.262 1.02 .0283 2.51 .7033 
01-5135.00 3.960 .15 1.61 40.0 518.495 1.34 .0008 4.38 .6755 
01-5138.29 19.7 .035 1.37 36.0 31.680 1.02 .0152 1.89 .6866 
01-5138.40 8.59 .047 1.30 35.5 31.468 1.03 .0159 4.36 .6620 
01-5138.62 5.77 .026 1.61 38.0 10.560 1.01 .0369 0.70 .6876 
01-5140.00 185 .128 1.49 36.0 127.775 1.34 .0055 5.64 .6804 
01-5142.98 8.64 .038 1.27 35.0 33.791 1.02 .0155 4.89 .6904 
01-5146.63 8.49 .330 1.32 35.5 15.311 1.47 .0021 2.13 .6771 
01-5148.20 4.13 .012 1.31 36.0 18.480 1.03 .0176 3.14 .6915 
01-5148.39 6.78 .016 1.27 35.5 26.927 1.01 .0123 3.88 .6631 
01-5150.00 4.773 .145 1.55 40.0 694.320 1.27 .0007 5.80 .6754 
01-5155.80 4.76 .015 1.03 33.6 17.951 1.01 .0192 2.46 .6942 
01-5158.50 5.26 .023 1.22 34.5 21.859 1.00 .0252 3.27 .7002 
01-5205.00 771 .027 1.05 36.0 185.855 1.05 .0050 1. 78 .6702 
01-5205.20 9.27 .011 0.92 35.5 23.495 1.07 .0149 2.43 .6671 
01-5209.90 21.6 .038 1.10 24.0 26.400 1.06 .0129 1.30 .6759 
01-5215.00 30.6 .095 1.10 35.0 44.880 1.08 .0094 2.78 .6718 
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Appendix B.
-Ph y sio g ra p hlc characteristics of basins (Continued) 
P ercentage 
Area of area of Mean 
USGS dra I nage sand and Mean annual Valley (Length)2 
station basin gravel runoff precipitation length Valley divided Solar energy 
number ( S q m j) ( decima 1) (cfsm) ( inches) ( feet ) Sinuosit y slo p e b y Area factor 
01
5216.10 16.8 0.052 0.99 34.0 23.231 1.02 0.0112 1.21 0.6750 
01-5220.00 Y 82.0 .238 1.16 34.3 79.200 1.10 .0063 3.32 .6766 
01-5223.00 17.1 .187 1.09 35.8 21.120 1.25 .0189 1.46 .6572 
01-5225.00 27.4 .088 1.10 35.6 26.400 1.20 .0184 1.31 .6782 
01
5235.00 57.9 .164 1.07 35.2 52.800 1.10 .0124 2.06 .6698 
01-5245.00 y145 .21 1.04 36.S 83.423 1.09 .0061 2.05 .6750 
01
5245.50 5.34 .023 0.99 36.0 19.271 1.04 .0322 2.70 .7052 
01
5255.00 340 .135 1.03 36.5 165.791 1.08 .0036 3.34 .6763 
01-5257.50 9.43 .049 0.95 36.0 26.188 1.01 .0130 2.65 .6834 
01-5258.00 7.4 .045 0.95 36.0 22.440 1.10 .0149 2.96 .6750 
01
5260.00 114 .060 0.87 37.0 89.760 1.02 .0070 2.63 .6768 
01-5264.95 5.06 .014 0.95 36.0 I 3 . 991 1.03 .0425 1.34 .6477 
01-5265.00 1.377 .065 1.02 36.5 222.287 1.06 .0043 1.46 .6775 
01-5269.80 4.64 .030 1.06 32.0 13.200 1.08 .0280 1.56 .6864 
01
5270.00 52.2 .306 1.00 34.0 68.640 1.19 .0056 4.51 .6803 
01-5274.50 9.23 .325 1.03 34.0 24.815 1.04 .0163 2.60 .6613 
01-5276.00 17.9 .246 1.04 36.0 26.400 1.06 .0106 1.58 .6723 
01-5280.00 66.8 .216 1.06 32.0 79.200 1.15 .0016 4.35 .6766 
01-5295.00 470 .18 0.96 34.5 196.415 1.17 .0034 4.01 .6766 
01-5302.40 ).77 .003 0.98 35.0 13.358 1.00 .0221 1. 71 .6529 
01
5304.50 5.26 .015 1. 10 35.0 16.684 1.02 .0626 1.95 .6641 
01
5305.00 77.5 .217 1.10 34.0 79.200 1.20 .0065 4.06 .6802 
01
5310.00 2.530 .11 1.02 35.0 410.255 1.15 .0022 3.13 .6758 
01-5315.00 7.797 .13 1.35 37.0 799.920 1.24 .0006 4.56 .6756 

 70.3 .346 1.31 34.0 52 . 800 1.10 .0017 1. 70 .6750 
Y 73.7 .324 1.66 40.9 59.135 1.29 .0048 2.85 .6795 
a/ Area shown is measured drainage area minus 13 sq mi above Hornell municipal reservoirs on 
- Carrington Creek. from which water Is diverted and bypasses station. 
b/ Canisteo River below Canacadea Creek at Horne11. statIon 01
5245.00. minus stations 01-5215.00. 
- 01
5216.IO. 01-5225.00 and minus 13 sq mi above Horne11 municipal reservoirs on Carrington Creek. 
£! West Branch Tioughnioga River at Homer, station 01-S088.03. plus a small area near Tully 
draining via numerous springs to Onondaga Creek (St. Lawrence River basin). 
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